





Vol. 95, No. 6 CONTENTS June, 1937 
Free to Choose, But—. An editorial 39 Launder and Save................---- 66 
Millions to the Good................. 40 Don't let employees throw wiping rags away 
Illinois Central took its cues from industry Plug-In, Pull-Out Instruments............ 67 
Home-Town Boys Make Good.......... 45 New kind in offing offer economies 
Employee training uncovers home-grown talent When Wiring Your ne enn eee 69 
ls Labor in Safe Hands?............... 47 Don't let economy dictate circuit layout 
Everything depends upon its leaders World's Biggest Telescope Welded...... 7\ 
$18,000 for Modernization Saves 30% in A picture page 
ES Sareea 49 . 72 
han Hine i Plan Your Power Drives................ 
rom tour tloors to one . 
The . . And save yourself a lot of grief by and by 
It's This Way in Washington............ 52 C. Wave Windi 15 
Factory's Washington Correspondent reports = ‘ oe h vs sires ae le Se h ers 
- e per phase 
Dirty Work Afoot?................... 53 ee a cet 
This plant hired an industrial hygienist Operating — er re 7 
NAM Says Jobs at 1929 Level.......... 54 ee eee 
te ; ; - Route Cards Keep Production and Costs Straight 77 
pproximately 11,000,000 on industrial payrolls : <a 
hapittuas Taste Bide. ¢ . Pedal Does Away with Manual Lifting Job.... 78 
a a ee a a Hlire.......... 55 Keeping Fingerprints Off Cleaned Surfaces.. 78 
ave training time and expense : . 
, . Simple Outfit Measures Surface Reflections. . 78 
~e _— or ee ae 58 Old Conveyor Belting Makes Good Floor Mats 79 
i ae ee ee copy and hectograph Soldering Fixtures Padded with Enameled Strips 79 
Only One Way to Figure Delay Per Cent. 60 Special Supports Make Conveyor Height 
How to avoid a very natural error OI tic bt dage seinoe ene eee 79 
More About Measured Daywork........ 63 Questions and Answers................ 80 
Notes on AMA panel discussion : 
Safety Instruction for Employees. ....... 8| 
You Want to Know................... 62 Dieta Shoots 
Women Are Weaker................. él What's New in Equipment............. 83 
Concluding Dr. Laird's series of articles P ‘ 
cilia . Sayings and Doings................... 95 
Industry Lighting Studies Trade Li 110 
SO ee 64 sendin ee 
Specific recommendations for specific jobs Books ..........0.. 0.0. eee. 116 


FACTORY'S PLANT OPERATION LIBRARY 





Rating the Job and the Man.............. $393-S404...0.0.0.0000 0. Preceding Back Cover 
MASON BRITTON, Senior Vice-President L. C. MORROW, Editor A. M. STAEHLE, Manager 
G. A. VAN Brunt, Lewis K. UrnquHart, Associate Editors Cc. G. SmitH, J. F. ANDREWS, Assistant Editors 
A. H. MOGENSEN, ARTHUR VAN VLISSINGEN, JR., Consulting Editors 
H. P. Durron, Chicago CHARLES B. GorpDy, Detroit PavuL Wooton, Washington 

Factory Management and Maintenance is a consolidation of Factory and Industrial Management (including ‘“‘Factory’’?) and Maintenance Engineering 
ae ge “=. Pon ggg rine gO mag 2. Canada, Mexico JAMES H. McGraw, Jr. MaLcomMm Muir JaMEs H. McGraw 
an entral an ou merican Countries, a year. All other ‘ = 
countries, $4 a year or 16 shillings. Cable address ‘‘McGrawhill, Chairman President any Gan 
New York.’’ Member of A.B.P. Member A.B.C. Copyright, 1937, Mason Britton B. R. Putnam D. C. McGraw 
by McGraw-Hill Publishing Co., Inc. Senior Vice-President Treasurer Secretary 


Factory Management and Maintenance. June, 1937, Vol. 95; No. 6. 

poston A ~weox bra gg Are on Sas Pat oe Ph ie 

cation olfice, 99- or roadway, Albany, N. Y. torial an Branch Offices: 520 North Michigan Ave., Chicago; 883 Mission St., 
executive offices, 330 West 42d Street, New York, N. Y. Entered as a : 
second class matter, November 13, 1936, at Post Office, Albany, S82 Francisco; Aldwych House, Aldwych, London, W. C. 2; Wash- 
N. Y., under the Act of March 3, 1879. ‘ ington; Philadelphia; Cleveland; Detroit; St. Louis; Boston; Atlanta. 







































N-D-Seals Keep grease in. 
Dirt and Wear are Kept out. 
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GET THAT EXTRA 
DIVIDEND ! 


Electric tools using N-D-Seal bearings give it to you right along. 
For these New Departure self-sealed ball bearings not only hold 
armatures and spindles permanently in accurate alignment, but 
they keep tools ready for work every second—no time out for 
oiling, adjusting or tinkering. Skilsaw passes on to the user an extra 
dividend—an extra value by employing N-D-Seals on both arma- 
tures and spindles in their new drills. For over nine years millions 
of N-D-Sealed bearings have proved their economy in service. Why 
not let them build good will for you, too? New Departure, Division 
General Motors Corporation, Bristol, Conn., Detroit and Chicago. 
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THE FORCED STEEL BEARING 
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Free to Choose. But— 


Ricur NOW, labor legislation is for “union 
labor,” rather than for “labor.” The “growing 
pains” from which industry suffers are largely 
the pains of labor unions, swelling as a result 
of forced fertilization. 

What can the employee who is opposed to 
unions do? Consider, for example, the New 
York State Labor Relations Act, passed late 
last month. It is worth considering, because 
it is typical of laws that will be proposed in 
other industrial states. We quote: 


“Representatives designated or selected for the 
purposes of collective bargaining by the majority 
of the employees in a unit appropriate for such 
purposes or by the majority of the employees 
voting in an election . . shall be the exclusive 
representatives of all the employees in the appro- 
priate unit for the purposes of collective bar- 
gaining... 

“The board (New York State Labor Relations 
Board created by the Act) shall decide in each 
case whether... the unit appropriate... 
shall be the employer unit, craft unit, plant unit, 
or any other unit. . .” 


In its decision regarding the appropriate unit 
the Board must have in mind the definitions 
established by the Act: 


“The term ‘labor organization’ means any or- 
ganization which exists and is constituted for the 
purpose, in whole or in part, of collective bar- 
gaining, or of dealing with employers concerning 
grievances, terms, or conditions of employment, or 
of other mutual aid or protection, and which is 
not a company union as defined herein. 

“The term ‘company union’ means any com- 
mittee, employee representation plan, or associa- 
tion of employees which exists for the purpose, 
in whole or in part, of dealing with employers 
concerning grievances or terms and conditions of 
employment, which the employer has initiated or 
created or whose initiation or creation he has 
suggested, participated in, or in the formulation of 





» whose governing rules or policies or the conduct- 
ing of whose management, operations or elec- 
tions the employer participates in or supervises, 
or which the employer maintains, finances, controls, 
dominates, or assists in maintaining or financing, 
whether by compensating anyone for services per- 
formed in its behalf or by donating free services, 
equipment, materials, office or meeting space or 
anything else of value, or by any other means.” 


We interpret the actual intent of this law 
to be that no employee representation plan, no 
matter how effective in the employees’ interest, 
shall have the ghost of a chance, if it was 
initiated or even encouraged by an employer. 
The Board, no matter how broad-minded, could 
hardly list such an organization on the ballot. 
The employee is most likely, then, to have to 
vote for a union, or for no representation at all, 
or to refrain from voting. In view of the fact 
that the majority of those voting elects the 
representation, the outcome is obvious. 

Possibly, after the present period of hysteria 
is over, enough employees will be opposed to the 
existing type of union to make such laws inef- 
fective, in which case better laws will come 
about as a natural consequence. 


a EMPLOYEES want to bargain through 
unions such as we now have, they should 
have the privilege. And if they want to bargain 
through a different type of organization, such 
as a “company union,” they should have the 
privilege. 

To us it seems that they do not have a free 
selection, either in this recent law for New 
York intrastate commerce cited here, or in the 
existing federal interstate law. The federal 
law must be accepted for the present. But the 
state laws, as they are proposed—and in ad- 
vance of their proposal—should be opposed 
when they do not actually give employees that 
right to free choice which they purport to give. 



















































L. A. DOWNS 


President, Illinois Central System 
Chicago 


Credit new methods, new equipment with $5,000,000 


in annual savings. 


How a railroad learned from 


industry. What industry can learn from the railroads 


sire to appear in the role of tell- 

ing other people how to run 
their businesses. Frankly, we have 
enough to do running our own. But 
it has been suggested that the oper- 
ating and shop experience of the 
railroads during the past ten diffi- 
cult years may be useful to manu- 
facturing executives. If there is in 
our experience anything that will 
help other industries, then certainly 
we are glad to disclose it. 

There is little occasion to detail 
here the necessity that forced Amer- 
ican railroads during the depression 
period to economies more drastic 
than they had ever attempted. In 
its briefest outline, the gross reve- 
nues of the railroads decreased 50 
per cent. Railway men had consid- 
erable experience even before 1929 


Mesire all else, we have no de- 
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in stretching dollars. Now, how- 
ever, we had to cut costs beyond 
any previous points, and at the same 
time improve service to win back 
business that was leaving us. 


How It Was Done 


Everybody knows at least the 
more conspicuous improvements in 
service that have come about in this 
period—streamliners and air condi- 
tioning and lower passenger fares, 
faster freight schedules, free pick- 
up, and delivery freight service. 

What is known to almost nobody 
outside the railroads is the procedure 
by which the economies were brought 
about. In the period between 1929 
and 1935 the average operating cost 
of moving a ton of freight a thou- 
sand miles was whittled down from 


$7.44 to $6.63—not a tremendous 
shrinkage, perhaps, but considerable 
in view of the decreased number of 
tons of freight that the railroads 
were handling. 

To bring about this cut in costs, 
the railroads took advantage of tech- 
nological developments and modern 
methods. Savings have been effected 
everywhere along the line—roadbed, 
rails, motive power, rolling stock, 
paperwork, supervision, to name just 
a few. And the bulk of these econ- 
omies have been effected through the 


use of better processes and tools. 


Thoroughly Converted 


It is in this wholehearted adop- 
tion of the newest in processes and 
machinery that the railroads may 
have learned some things that would 
be of assistance in widely different 
industries. We are from time to 
time told that our conversion to the 
modern gospel of mass-production 
methods for the mass production of 
transportation has been much more 
thorough than is common in indus- 
try, that we have extended our own- 
ership of brand-new equipment and 
have bettered our ways of doing 
things more rapidly and completely 
than is usual. If so, and if other 
industries are being held back by 
high costs arising from falling a 
little behind the parade, then cer- 
tainly there seems no good reason 
for believing that the same general 
approach would be any less profit- 
able for them. 

There is no characteristic peculiar 
to railroading that makes these 
methods and policies applicable only 
here. In fact, on the Illinois Central 
System a good deal of our progress 
during recent years has come be- 
cause we have preached from one end 
of our lines to the other that the 
railroad business is just about the 
same as any other, and that our 
superficial difference—the spread 
from Chicago and Omaha to New 
Orleans and Birmingham—is really 
no basic difference at all. We have 
found that production ideas from an 
automobile plant work just as well 
for rebuilding freight cars, that of- 
fice machinery designed for use in 
banks pays just as generous returns 
on the investment when used in our 
accounting operations, that training 
college graduates according to the 
general technique worked out by in- 
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} EN years ago Illinois Central 


was supposed to be pretty progressive — for a railroad —in its use of modern 
mechanical handling equipment, but pretty backward in comparison with the 
manufacturing industries. Today Illinois Central is saving in the neighborhood 
of $200,000 a year in its shops through the adaptation of power handling 
machines to its work, can give handling lessons to many an industrial plant 
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vestment houses and steel manufac- 
turers is as productive of good traffic 
solicitors as it ever was of bond or 
steel salesmen. 

Thus far we have been discussing 
railroads in general. When we come, 
however, to leave general railroad- 
ing and take up specific techniques, 
I must confine my comments to the 
railroad I know best, the Illinois 
Central. Other roads have done just 
about the same things, for all rail- 
roads exchange ideas rather freely, 
but with your permission we shall 
confine ourselves to the railroad of 
which I am the head. 

Suppose we start with reclamation 
accomplished through gas and elec- 
tric welding methods. At principal 
repair points we use so much acety- 
lene gas that we find it profitable to 
operate eleven acetylene generating 
plants, and to pipe the gas through- 
out the shops with convenient out- 
lets at strategic points. Besides our 
acetylene cutting and welding 
equipment, we have in constant 
use 157 electric arc welders. 

The greatest usefulness of weld- 
ing to us is in the reclamation of 
parts that were formerly considered 
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A million a year 
is the saving at- 
tributed by Illinois 
Central to its ex- 
tensive use of 
welding. Besides 
acetylene cutting 
and welding 
equipment, it has 
157 electric are 
welders in  con- 
stant use. To 100 
welders recently 
purchased it 
credits $360,000 


of annual savings 








scrap. We continually find addi- 
tional uses for this process in build- 
ing up worn parts of locomotives 
and cars, repairing broken parts, and 
placing them in serviceable condition 
for extended re-use. We figure that 
the 100 electric welders most re- 
cently added to our equipment bring 
us an annual saving of $360,000 over 
any former method of doing this 
type of work. 

Through the use of gas and elec- 
tric welding we repair about 500 
different parts of locomotives and 
cars. For example, couplers take a 
lot of wear and punishment. We 
build up the worn butt ends, weld up 
cracks in the body of the coupler, 
make an average saving of $19.50 per 
coupler over the cost of a new one. 
About 30,000 freight car couplers are 
repaired in a year, and on this one 
part we are thus saving $585,000. 

Similarly, worn surfaces on cast- 
steel truck frames are built up to 
original size and shape, making these 
parts practically as good as new. 
The average year’s grist is 6,000 of 








Spray painting saves 
three days’ time on 
each of 11,000 freight 
ears. Result, some 
33,000 serviceable car 
days, the equivalent 
of 100 added freight 
cars in service the 
year round 


In addition to reclaim- 
ing parts that were 
formerly considered 
serap, Illinois Central 
uses welding to build 
up worn parts of 
locomotives and cars 
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these frames; the annual savings 
add up to $159,000. 

Main frames of locomotives may 
be broken or cracked. Formerly all 
we could do under such circum- 
stances was to strip the engine, re- 
move the frame, and weld the broken 
part in a forge fire in the black- 
smith shop. Nowadays the breaks 
are welded in place on the locomo- 
tive, which removes the operation 
from the class of major rebuilding 
and makes it just an ordinary repair 
job. Also, when we dismantie loco- 
motives and cars, many parts that 
formerly had to be discarded are 
saved and brought back to a usable 
state by welding; many repair oper- 
ations that used to call for a new 
part have been running for several 
years, now, on reclaimed parts from 
dismantled equipment. 

Manufacturing people who are un- 
familiar with railroad work often 
express their surprise at the progress 
railroads have made in applying 
paints and using the modern types. 
Using the most modern paint-spray- 
ing equipment, we save 70 per cent 
over the former method of painting 
freight cars, passenger cars, and 
locomotives by hand. When we used 
hand brushing, it required five days 
to paint a freight car, including the 
time for drying. Our methods now 
require two days for the same job, 
a saving of three days per car. We 
paint about 11,000 freight cars a 
year, which means we have 33,000 
serviceable car days that we for- 
merly missed—something like the 
equivalent of 100 added freight cars 
in service the year around. 


More Than 2,500 Skids 


Mechanical handling has been ap- 
plied throughout our shops. Ten 
years ago, engineers from the out- 
side assured us we were rather pro- 
gressive in this field—for a railroad 
—but pretty backward in compari- 
son with other industries. Today 
we have large numbers of power 
handling machines fitted to our work, 
Such as crane trucks, high- and low- 
lift trucks, tractors and trailers, 
open-top and box-top skids. More 
than 2,500 skids are in daily use 
In the shops. Material is in practi- 
cally every instance moved to the 
workman, a lesson learned by indus- 
try a good many years ago, though 


Prize exhibits in Illinois Central shops 
are power impact wrenches. Used on 
only a small scale because of their 
specialized application, they neverthe- 
less save $24,000 a year 
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not, we are told, invariably fol- 
lowed in manufacturing plants even 
today. Our computations place our 
economies from mechanical handling 
equipment placed in service since 
1930 at more than $200,000 a year. 
Power impact wrenches are one of 
our prize exhibits, though they are 
used on a comparatively small scale 
because of their specialized applica- 
tion. We use them principally to 
remove staybolt caps from locomo- 
tive boilers, and large nuts from 
large bolts. There are several hun- 
dred staybolt caps per set. Formerly 
these caps were removed with hand 
wrenches. The power impact wrench 
saves just 80 per cent of the time, 
which means $24,000 a year. 


List Might Go On and On 


One more specific method should 
conclude our cataloging of such sav- 
ings. Locomotive boiler water is 
now systematically treated accord- 
ing to the most modern principles. 
Boilers are blown off consistently at 
terminals and on the road. Through 
this system we have been able to 
extend the life of locomotive fire- 
boxes from six to eight years over 
their former life, by preventing cor- 





































rosion of metals. In 1929 and prior 
years we applied an average of 115 
fireboxes a year. Since then we have 
averaged 15 a year. Two years dur- 
ing this period we did not apply any 
new fireboxes. The saving is $500,- 
000 a year. Staybolt renewals have 
decreased 50 per cent. There has 
been a reduction of 73,400 locomo- 
tive boiler washings in a year over 
the former practice, 43,800 fewer 
changes of boiler water. These two 
reductions saved us $318,600 a year. 
Savings have come not alone 
through these specific improvements 
of equipment and technique. We, 
like most businesses, have found it 
pays us occasionally to take a long 
look at various parts of our organ- 
ization and management methods to 
see if they can be improved. We 
usually find room for betterment. 
For example, we used to have 
fourteen major freight repair shops, 
each shop selecting its own cars for 
repairs. Today all freight car repair 
work is done at four shops, and each 
shop operates as a modern factory 
instead of along the old-time lines. 
The work is planned and performed 
on a systematic program basis. Cer- 
tain series or types of cars are as- 
signed to a shop. Cars are moved 














in a repair line from one operation 
to another, rather than forces of 
workmen moving to the cars. The 
plan has brought uniformity of prac- 
tices, high efficiency in workman- 
ship, uniform repairs, and better 
quality of work. The system per- 
mits of an improved shop method 
of assembling and delivering the 
materials. It permits checking the 
various operations, setting up the 
time to perform the work required 
on each position on the line. 

Besides better workmanship and 
lower costs per unit of work, this 
lets us set up a definite shop repair 
schedule for keeping our freight 
car equipment in uniformly good 
condition. The development of a 
shop efficiency and scheduling sys- 
tem in locomotive repair shops, 
roundhouses, and car repair yards 
with a production checker follow- 
ing up, yields a labor saving of 
$1,720,000 per year. 


Organized to Save 


We have not confined our efforts 
to specific methods and programs. 
We have done a lot of organizing 
to bring about the economies we so 
urgently require. At our central 
offices we have a General Waste 
Avoidance Committee composed of 
general officers representing the 
maintenance of equipment, mainte- 
nance of way, engineering, purchas- 
ing, and supply departments. In 


each operating division there is a 
Waste Avoidance Committee under 
the guidance of the one at headquar- 
ters. These committees‘ are con- 
stantly on the alert to prevent waste 
of material and to correct wasteful 
practices. And they clear their 
ideas throughout the organization. 


War on Waste 


To cite a genuine example, one 
division discovers it can make a sub- 
stantial saving by requiring that 
anyone needing a spark plug trade 
in the old one, which is thereupon 
reconditioned and reissued. This 
method forthwith is broadcast to 
every other division with the bless- 
ing of the General Waste Avoidance 
Committee. The ideas have been 
pushed through the employee maga- 
zine, through bulletins, in every con- 
ceivable way. The consequence is 
that our people are building up a 
waste consciousness just as, at a 
corresponding stage of the campaign 
many years ago, they were develop- 
ing a safety consciousness. We defi- 
nitely expect that, as this waste 
avoidance work is continued over the 
years, there will develop a mental 
background that will be as much a 
part of an Illinois Central worker’s 
equipment as is his background of 
safety consciousness today. 

There have been reorganizations 
that have effected major reductions 
in supervisory expense. Concentra- 
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tion of maintenance work has per- 
mitted getting along with half the 
supervision at shops, saving more 
than $900,000 a year. Increases in 
shop forces will not require propor- 
tional increases in supervisors and 
clerks, because the plan has been 
set up otherwise. Improvements in 
locomotive operation result in using 
two locomotives on the Chicago- 
New Orleans passenger run, instead 
of seven as formerly; similar im- 
provements have taken place 
throughout. The result has been a 
reorganization of the road into ten 
divisions instead of twenty, with cor- 
responding savings in official forces 
and clerical forces. Clerical opera- 
tions have been concentrated in of- 
fices large enough to permit employ- 
ing the most modern office equip- 
ment, instead of having it split up 
among the division offices on smaller, 
less efficient quotas of output. And 
so it goes, everywhere along the line. 


Still a Job to Do 


We have no illusion that we have 
as yet attained perfection or any- 
thing approaching perfection. We 
have been at it for several years 
now. We have made major improve- 
ments steadily. And we keep on 
finding improvements remaining to 
be made. We have not yet begun 
to worry about decreasing our ef- 
forts to reduce costs and avoid waste. 
And it seems reasonable to believe, 
from what our friends in other in- 
dustries tell us of their experiences, 
that we shall continue to find better 
ways of doing things indefinitely in 
the future, even as in any manufac- 
turing industry. 

I hope that the mention of hun- 
dreds of thousands of dollars saved 
on one operation, a million by a reor- 
ganization, and so on, will not dis- 
courage the man who is operating a 
business on a less pretentious scale. 
The railroad business is necessarily 
a large-scale business, because ex- 
perience has shown this is the eco- 
nomical] size of railroad. But, believe 
it or not, we have found many of 
our most helpful ideas in the policies 
and practices of comparatively small 
concerns, Perhaps, then, some of 
them may find that their bread, thus 
cast upon the waters, is returned to 
them. Maybe they may get some 
ideas from our experience that will 
help to increase their prosperity. 


Locomotive boiler feed water is now 
systematically treated according to the 
most modern principles. Saves more 


than $800,000 a year 
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Home Town Boys Make (Good 


ELLIOTT I. PETERSEN 


Superintendent, Bigelow-Sanford Carpet Co., Inc., Thompsonville, Conn. 


Bigelow-Sanford doesn’t go outside for supervisors. Its training program is 


uncovering plenty of home-grown talent and incidentally doing a job of in- 


dustrial relations that no industrial concern—especially the one in the 


smaller community—can afford not to do 








The boys who make the training course are started off with 
2,000 Ib. of wool, and work it through the mill from one 
department to another until they have the finished product 


NE of the biggest questions 
on every plant manager’s mind 
is where to get new super- 
visors. Or, if it isn’t, it ought to be. 
I know it had me worried for a 
good many years after I succeeded 
to my present job. Today it is one 
of the very least of my troubles. 
I know all I have to do when I need 
a new foreman is reach into my 
desk drawer and pull out a certain 
list. On it are the names of some 
forty young men. Each year a score 
more are added to it. They are all 
graduates of the Bigelow Weavers 
School of Craftsmanship, and I 
could shut my eyes and stab blindly 
at the list with my pencil and still 
be sure that I wasn’t doing such a 
bad job of picking. 
Of course I don’t shut my eyes. 
I indulged in that mild exaggera- 
tion merely to emphasize the qual- 
ity of: the names on the list and 
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the feeling of security it gives me 
as the operating head of a large 
plant. I even venture to say that 
the day will come when every over- 
seer in our plant will be a Bigelow 
School graduate. That goes, too, 
for the man who will be sitting at 
my desk, say in 1950. Already one 
graduate of the course has been 
promoted to a supervisory position. 
He used to be a clerk in the office. 
Now he is head of re-inspection. 
I got his name from the list. 


Industry’s Training Job 


Our present training plan all 


goes back four years or more. I 


had long realized that industry 
must train its own foremen, and 
had given no little thought to my 
own particular responsibility in the 
matter. Once a plant manager had 
only to walk out into the shop and 


pick for his foreman the best of 
several good all-round men. That 
is no longer so easy to do. In the 
first place, where are the all-round 
men? Few, as a matter of fact, 
are developed. Our ever wider and 
wider use of automatic and single- 
purpose machines, our increasing 
dependence upon methods of manu- 
facture that involve the breaking 
down of tasks into small units—in- 
deed, the very conditions that make 
our high standard of living possible 
—have cut heavily into the supply 
of highly skilled, all-round work- 
ers from whom industry could for- 
merly recruit its supervision. 

Yes, I was in a receptive frame 
of mind four years ago when a 
member of the State Board of Edu- 
cation walked into my office, even 
if the scheme he laid on the table 
didn’t seem at all the answer 
to my problem. What he wanted 
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to do was have a trade school es- 
tablished in our town, and natu- 
rally he had come to our company 
as the largest employer of labor— 
about 3,200 hands at the present 
time—to find out how many carpen- 
ters and mechanics and pipe fitters 
we could absorb per year. I told 
him maybe we could use two or 
three mechanics a year, perhaps a 
carpenter every couple of years, 
and explained that ours was a 
highly specialized industry, far too 
specialized to have any call for the 
graduates of the ordinary trade 
school—in fact, too specialized even 
to make it worth our while to send 
any of our people to the textile 
trade school that was already be- 
ing operated in another town by the 
State. 

But if I couldn’t go along with 
his proposal, I had another to offer, 
and after a series of conferences 
with State vocational officers we 
worked out our present training 
plan. The State was to provide an 
instructor. The company would 
furnish a classroom and allow the 
students access to regular produc- 
tion machines. 


Given an I.Q. Test 


We formed our first group by ask- 
ing the overseers to nominate 
young men from their departments, 
and from the list of 45 names so 
obtained we chose 20 as the number 
we thought could be properly han- 
dled. Since then we have given up 
this method of selection, and today 
any young man who has been with 
us six months and is between 19 
and 28 is eligible to apply. Sixty- 
nine men tried out for the group 
that began in October of last year. 
We narrow them down by giving 
them a simple I.Q. test. Good dis- 
tribution is important, of course, 
so what we do is pick 4 men from 
the office, 4 from the maintenance 
department, and 12 from the shop. 
Our original plan called for a two- 
year course, which has since been 
extended to three. 

Now I have never entirely ap- 
proved of training plans whereby 
the students spend part of their 
time in the classroom and part in 
the mill. I think nothing should 
be allowed to interfere with their 
regular full-time jobs. Our class- 


room work is therefore done on the 
students’ own time, one evening a 
week from 7 to 9. Then on Satur- 
day mornings, when the mill is 
shut down, the students get a 
chance to learn the practical side 
of the business. The 


company 
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starts the group off with 2,000 lb. 
of wool, and the boys work it 
through the mill from one depart- 
ment to another until they have 
the finished product. 

The overseer of the department 
in which they happen to be work- 
ing is present and gives them a 
talk on spinning or weaving or dye- 
ing, or whatever may be the chief 
function of his section. One over- 
seer will explain the properties of 
the various types of wool used and 
tell them why certain mixes are 
made. Then he supervises them 
when they make their own mix. 
The same procedure is followed in 
the other departments. 

Classroom instruction is given by 
the instructor who is director of 
the textile trade school at South 
Manchester. There was little or 
no literature available on carpet 
making when he first began his 
work. He has since developed a 
very remarkable textbook, much of 
it based on our own constructions 
and therefore highly specialized, 
but for that reason perhaps all the 
more useful and practical to us. 
This textbook covers a general con- 
sideration of textile fibers, textile 
calculations (i.e. the mathematics 
of the business), and manufactur- 
ing processes. The latter include 
woolen and worsted manufactur- 
ing; axminster, jacquard, and tap- 
estry weaving; cams and machine 
design; textile design; and dyeing. 
So far as I know it is the most 
complete course in carpet making 
that has ever been evolved. 

Applicants must have a high 





school education or its equivalent, 
As a matter of record there are two 
college graduates in the last group 
of 20 that was formed, five in the 
preceding group. It is not the col- 
lege grads, by the way, who get the 
best marks in the I.Q. test. One 
applicant has tried three times and 
hasn’t yet made the grade. He is now 
25, and says he has four more years 
to try. Let’s hope his persistence 
will finally be rewarded. 

Applications, by the way, have to 
be signed by two men of standing 
in the community not connected in 
any way with the company. They 
attest to the good moral character 
of the applicant. Now we know a 
good bit about that already, because 
the boy has been in our employ 
at least six months and there are 
naturally ways of checking up on 
him. The real reason why we ask 
for the two signatures is because 
we want the townspeople to know 
what we are doing. 


Used to Import Outsiders 


In the past, it has been the cus- 
tom in our plant, just as it is the 
custom in so many others located 
in small towns, to bring in outsiders 
when there were good jobs to fill 
or promotions to be made. For 
instance, I came in from the out- 
side. I had been with the company 
to be sure, but I was not a local 
boy. Neither were most of others 
in the plant operating group. Quite 
naturally, therefore, the feeling 
had grown up in the town that the 

(Continued on page 92) 


On Saturday mornings, when the mill is shut down, the 
students get a chance to learn the practical side of the 


business. 


“ln 


Overseers tell them the why’s and how’s 
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Is La bor 


in Safe Hands? 


The labor movement is bigger than its 


leaders. 


away With them? Is their leadership sound 


and constructive? 


FRANK RISING 


Labor Editor, Factory and Business Week 


ABOR-in-government, and gov- 

ernment-in-business, apparently 

are here to stay at least longer 
than over the week-end. And that 
means, shortened a bit, that labor 
government-in-business is with us. 

As indicated in last month’s re- 
port, industrial America by and large 
is not throwing up its hands and 
sinking for the last time, although 
this is not to say that everybody is 
sitting pretty or that the dove of 
peace is rustling its feathers in the 
lee of the factory chimney. We have 
only started on a course of evolution 
which still has a long way to run. 

Your reporter has been on the 
scene of much of the recent indus- 
trial strife. He has looked into the 
nooks and crannies of industry in 
Pittsburgh, Akron, Cleveland, Her- 
shey, Lebanon, New York, and sun- 
dry other cities since the turn of 
the year, and he has dug beneath 
the surface in Washington time and 
time again. He has talked to the 
tops of A.F. of L. and of C.I1.O., 
and has investigated the latter care- 
fully to see what makes the wheels 
turn and who has a hand on the 
throttle. 

To last month’s report on the 
Great Lakes area, we can now add 
the story of Pittsburgh. That colos- 
sal seat of industry is booming, 
bustling, and attending to business. 
If there is a “labor scare” of any 
size, an impartial observer can’t 
find it. Hundreds of local plants 
are open shop; hundreds are going 
along smoothly under new union 
agreements. Concussions from 
major strikes in other cities haven’t 


Can they keep it from running 
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disturbed more than momentarily, 
and the consensus among manage- 
ment is “Ride with the gale and 
see what we can do to steer the 
ship.” The gale is C.I.0. 


Some Questions and Answers 


Is the new unionism, especially 
C. I. O., in safe and capable hands? 

This question really ranks first 
in any discussion of labor, because 
on the answer will depend the future 
stability of industrial America. The 
great movement of several millions 
of workers toward organization and 
collective thought and action can, in 
the opinion of objective thinkers, re- 
sult in a sound, cooperative indus- 
trial system which will “work.” It 
may work better than anything we 
have seen. 

If labor itself is steered by racket- 
eers, however, or by weak, willful, 
selfish, shortsighted men, the whole 
foregoing hope falls to the ground. 
Therefore the leaders of labor are 
important men. 

In my opinion the present leaders 
of industrial unionism are sound, 
thoughtful, capable men. Their 
movement is bigger than they are— 

















































that is one of their worries. They 
are trying hard not to let it run 
away with them, and not to let their 
heads outgrow their hats. But they 
are only human and are proud of 
the powerful response they have had 
thus far from labor. 

Just like any big business, the 
building of a nation-wide labor fed- 
eration takes time and careful fig- 
uring. If you overreach yourself, 
you regret it later. If you let en- 
thusiasm carry you into new fields 
without careful groundwork at the 
home office, you may play a shoe- 
string into a million bucks, but you 
probably will crack up. The labor 
leaders are taking it step by step. 

C.1.0. has outgrown its name. It 
no longer is merely a committee to 
organize a handful of big indus- 
tries; nowadays it has to be god- 
father and adviser to a lot of groups 
which run all the way up into the 
white-collar classes, and which are 
asking affiliation. 

Philip Murray still has his hands 
full in a scrap with steel independ- 
ents which is by no means settled. 
Sidney Hillman has only begun a 
textile organization drive that will 
take this year and next to conclude 
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even if everything is clear sailing. 
The automobile locals are whimper- 
ing with growing pains. The oil- 
field drive is just begun. 
Obviously C.I.0. isn’t ready to take 
the next step, change its name and 
broaden its announced purposes. The 
plans have already been laid, how- 
ever, and are safely locked away. 


Is the jurisdictional scrap between 


C.I.0. and A.F. of L. going to upset 
the industrial apple-cart? 

The ultimate working out of dual 
unionism, under two great federa- 
tions, is improbable. Factional dis- 
putes are a difficult problem to solve, 
and will not be erased easily. Despite 
the intense rivalry of certain fac- 
tions, moves toward conciliation are 
being pressed behind the scenes, and 
eventual unity is not an impossibility. 


Is the labor movement going to 
become a dictatorship? 

Labor is “dictating” now, to some 
extent, and will continue to do so, 
but by general understandings of 
terms the leaders are aiming at a 
cooperative democracy. Some stu- 
dents of political science don’t believe 
in democracy. Some labor leaders 
don’t, and some members of man- 
agement don’t. But the underlying 
philosophy of C.I.O. is that democ- 
racy hasn’t had a chance to work 
during the past few years and that 
now it is fairly on its way. 


Is every man a king, in the C.1.0. 
lexicon? 

No, the credo is not the same as 
that preached by the late Huey Long. 
The new unionists, whose spokes- 
man is John L. Lewis, seek a higher 
level of living for wage-earners (and 
for the lower salaried classes, inci- 
dentally). They say that every citi- 








Ejected but not exactly 
dejected. The broken 
heads that marked so 
many of 1919's strikes 
are conspicuous for their 
absence from this big 
1937 eviction _ scene. 
Perhaps these sit-down- 
ers sat down just because - 
“everybody’s doing it” 











zen should have security within rea- 
son, a “fair cut” in the profits of 
industry, time for leisure and recre- 
ation, education, and a stake in his 
job which cannot be taken away 
overnight without good reason. 
Discipline is something C.I.O. in- 
sists on, in the ranks. They don’t 
want mob rule, and realize that vio- 
lence is the quickest way to sour 
public support. An excerpt from in- 
structions to local committeemen may 
be enlightening: “When you take 
up a grievance with the manage- 
ment, always conduct yourself as a 
gentleman, and see to it that the 
aggrieved acts in like manner.” 


Has the picture changed since last 
year? 

Yes. The sweep of C.I.O. has car- 
ried into fields its sponsors orig- 
inally had no knowledge of. And 
the violent clashes between craft 
and industrial proponents are infre- 
quent these days, although they still 
break out now and then, 


Does C.I.O. want to wipe out the 
profits of capital? 

No, they are frank to admit that 
capital isn’t invested without hope 
of return. They want the shares to 
be regulated in different fashion; 
they want to have a voice in the 
making of rules for the sharing; 
and they want to be in a position to 
put the brakes on an employer who 
diverts what they consider too heavy 
a share to stockholders, plant ex- 
pansion, inventories, and other out- 
lays. They often recall the depres- 
sion years and the period preceding 
them as examples of “a system that 
didn’t work,” and they are not 
calmed by reading statements now 
and again that further booms and 
depressions are on the way. 
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Is_ politics prominent in the 
minds of the labor leaders? 

You can bet your bottom dollar 
it is. They see the movement as an 
expression of public will, and many 
of the reforms they seek will entail 
legislation both in Congress and in 
state legislatures. Although the sev- 
eral million union members are 
largely inarticulate, and haven’t any 
real knowledge of publicity or mass 
lobbying, their leaders aren’t dumb. 
An indication of labor’s future poli- 
cies may be found in John L. Lewis’s 
radio address of May 14, when he 
warned opponents of the President’s 
court plan that their political future 
might be tied up in their present 
policies. Mr. Lewis is no hand at 
mincing words. 


What will be the net result of all 
this, a few years hence? 

It depends to large extent upon 
the capability of the labor leaders. 
To some extent it also depends upon 
the ability of management to take a 
hand in the movement and work into 
the picture. In some places this is 
being done so well that the best 
“union leaders” are members of 
management personnel. 

The ground swell of collective ac- 
tion is felt in nearly every section. 
As yet it is without form and can- 
not be measured accurately. But 
it is the majority that is speaking, 
at the polls and in the shop councils. 
When the pendulum reaches its crest 
and pauses, when ardent organizing 
spirit cools, we may be in a posi- 
tion to consolidate cooperatively. 
Management, in most places today, 
is accepting the rapid changes with 
good spirit, and is hopeful that san- 
ity and thoughtful consideration of 
all the angles will obtain. 
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Production costs will be about 30 per cent less in this new machine shop 


$18,000 for Modernization 


Saves 30% in Unit Costs 


HEN a plant has grown over 
a long period of years, the final 
result of shifting departments 
around from time to time in order 
to meet new conditions may be a sit- 
uation that necessitates a major 
operation. We have had that experi- 
ence and have recently gone through 
an operation that from the stand- 
point of thoroughness and benefits 
obtained leaves little to be desired. 
Most of our manufacturing opera- 
tions center around the machine 
shop. It was formerly located in two 
adjoining buildings, No. 1 and No. 2, 
each four stories high. The corre- 
sponding floors of these buildings 
were connected by narrow passage- 
ways. A freight elevator was used 
to convey materials and parts from 
one floor to another. 


Handling Costs Too High 


Spreading the machine shop over 
four different floors in two different 
buildings greatly increased the cost 
of handling materials and resulted 
in a considerable loss of time all 
around. The production equipment 
often could not be used to the best 
advantage, and the superintendent 
found it difficult to keep track of 
what was going on in the various 
departments throughout the two 
buildings. These facts can readily 


E. KUNDIG 


Sales Manager, Filter Division 


and 


D. FLIEGELMAN 


Chief Draftsman 
Coppus Engineering Corporation 
W orcester, Mass. 


be appreciated by reference to Figure 
1, which shows how the materials 
for a certain product flowed through. 

The disadvantages of these condi- 
tions were fully realized, but there 
was little that could be done to cor- 
rect them until a one-story building, 
formerly used as a foundry, became 
available. Careful study showed that 
for approximately $18,000 this build- 
ing could be converted into an ideal 
machine shop. This estimated cost 
covered the installation of a new 
ceiling, flooring, lighting system, 
necessary alterations in the heating 
system, the moving and installation 
of machines, and so on. With this 
expenditure, it was estimated that a 


saving of about 25 per cent in manu- 


facturing costs could be obtained. 
The layout of the new machine 
shop was engineered by an expert in 
this type of work. Most of the struc- 
tural work was done by hired labor 
under the direction of this engineer, 
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assisted by the engineering force of 
the company. 

The new layout (see Figure 1), 
which shows the flow of material for 
the same product, graphically illus- 
trates the saving in time and labor 
afforded. It will be seen that han- 
dling of material has been reduced 
to a minimum, the use of an eleva- 
tor eliminated, and the distances 
traveled by raw material, semi-fin- 
ished, and finished parts have been 
greatly shortened. In particular, 
traveling of material back and forth 
has been eliminated. 


Savings Exceed Estimates 


The toolroom, formerly on the 
third floor in building No. 2, is now 
centrally located. The superintend- 
ent’s office is likewise placed so that 
he has a clear view of the entire 
shop. During the short time that 
operations have been carried on in 
the new location, our figures show a 
saving of 27.3 per cent in produc- 
tion costs and it appears that ulti- 
mately this saving will be increased 
to nearly 30 per cent, which will give 
an excellent return on the money 
spent in modernizing the shop. 

A few details of some of the 
changes that were made in adapting 
the foundry building to its new usage 
may be of interest. It is a single- 
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story brick structure with the 
roof supported on open trusswork. 
Although this construction was suit- 
able for a foundry, the large amount 
of open space under the roof would 
have made the building difficult and 
expensive to heat. Therefore, a 
ceiling was put up by nailing sheets 
of a heavy cement-and-asbestos 
board to wooden strips bolted to the 
under side of the trusses. 

The building had been provided 
originally with a concrete floor, but 
years of foundry service had left 
it in poor condition. It was decided 
that the best way out was to lay a 
new maple floor over the old one. 

An entirely new lighting system 
(see Figure 2), comprising 33 high- 
intensity mercury-vapor lamps, was 
installed in the machine shop, which 
has an area of about 8,860 sq.ft. 
They were mounted on approximately 
16-ft. centers. It was necessary to 
vary the spacing somewhat in cer- 
tain places where shafting or other 
obstructions would not permit an 
exact even spacing, or where it was 
desired to locate the unit with re- 


Figure 1. 





spect to a particular machine. The 
units consist of Glassteel fixtures 
containing 400-watt, high-intensity 
mercury-vapor lamps. The old incan- 
descent lighting fixtures were re- 
tained for standby service and occa- 
sions when a high level of illumina- 
tion is not required. 


25 Foot-Candles 


The suspended ceiling limited the 
mounting height to approximately 12 
ft. from the floor to the bottom of 
the unit. However, it provided an 
excellent opportunity to conceal the 
auxiliary reactors required for the 
mercury-vapor lamps. These reac- 
tors were mounted in the space above 
the ceiling and all wiring was con- 
cealed. The fixtures were suspended 
from heavy wooden cleats through 
which holes were bored for pipe nip- 
ples that extend through the ceiling 
and terminate in a _ safety-change 
fitting. This arrangement made it 
possible to mount the unit close to 
the ceiling, and at the same time 
provide an easy means of disconnect- 


ing the entire fixture in order to 
take it down for cleaning. 

The lighting units are all con- 
trolled from a central panel located 
outside the superintendent’s office. 

The average intensity is approxi- 
mately 25 foot-candles. Mercury- 
vapor lamps are used exclusively for 
general illumination. The intensity 
obtained is sufficient for 90 per cent 
of the shop operations, without any 
local lighting. Where very special 
operations, such as internal boring, 
are performed, portable incandescent 
fixtures are employed. There are, 
however, only a few such operations. 
Ceiling and walls are all painted 
white to increase lighting efficiency, 

For the heating system, a combina- 
tion of low-pressure coils and unit 
heaters is employed. The coils are 
located along the four walls of the 
shop and were formerly the sole 
means of heating. In view of the 
changes in heating requirements, it 
was considered desirable to supple- 
ment these coils with four large unit 
heaters. These heaters are mounted 
about 18 in. below the ceiling, and 


Material in process formerly followed a devious and dizzy path. 


Travel of material has been reduced to a minimum under the new layout 


50 


| NEW LAYOUT 


Shipping and 


receiving 


platform 


i Light finished 
eaolelad 


o] So Gry (oles 





BV 
& rating and 
shipping 


FACTORY MANAGEMENT and MAINTENANCE 





are controlled by a thermostat. The 
pipe coils are kept hot all the time, 
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One Man Does the Trucking 


Ore of the largest direct savings 
was made through the great reduc- 
tion in the distances traveled by 
parts, and the amount of handling 
required. Much of the machine work 
is on heavy castings. Formerly sev- 
eral men were kept busy trucking 
parts from one department or floor 
to another. Now one man can easily 
take care of whatever trucking is 
required. 

A considerable part of the saving 
has been brought about by the use 
of monorail hoists. A complete sys- 
tem was installed for placing heavy 
parts on, and removing them from, 
machines, and for transporting them 
from one machine to another. These 
hoists not only save a great deal 
of time, but they have also greatly 
reduced the amount of physical effort 
required of the men. 


Sanitary facilities likewise came 
in for careful attention. Washrooms 
with showers and lockers for the 
men were installed in a building that 
adjoins the machine shop. Additional 
lavatories are located at convenient 
places in the shop itself. 
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@ High-intensity mercury vapor units 
© Incandescent units 


@ Drop lights Figure 2. How the principal items of 


equipment are arranged in the new shop 
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It’s This Way in Washington 


L. C. MORROW 
Editor 


ROPOSING, in effect, a new 

NRA, the Connery-Black Wages 

and Hours Bill was introduced 
in Congress late last month. It is 
based on the power of Congress to 
regulate interstate commerce. Be- 
cause of recent Supreme Court de- 
cisions this power now reaches to 
practically all manufacturing. 

It will be seen from the accom- 
panying summary of the terms of 
the bill, that its objectives are very 
broad and the complications of its 
application are many. The power 
to be placed in the hands of the 
labor-standards board is tremendous. 

The task proposed for the board 
is, indeed, bigger than the task that 
faced the much larger personnel of 
the NRA. For the good of the na- 
tion the decisions of such a board 
should be based on comprehensive 
data. The job amounts to setting 
up standards for hours and wages 
in practically all of the manufactur- 
ing industries. 

Objectives aimed at the elimina- 
tion of child labor and the improve- 
ment of living standards are com- 
mendable. They are objectives that 
every right-minded citizen has. They 
are the same objectives that indus- 
try had long before they were “dis- 
covered” by government. They have 
been so thoroughly discussed that 
by now everyone should know there 
is something besides legislative fiat 
needed to bring them about. 

It is the same old story. The 
standard of living of a people de- 
pends upon its production and ex- 
change of goods and services. Set- 
ting minimum wages and maximum 
hours may be the way to increase 
the production of goods and services, 
but it certainly is open to grave 
doubt. There is always the strong 
probability that it will merely ad- 
vance prices with wages so that the 
differential between individual in- 
come and outgo is not changed. 

A book of discussion could be 
written regarding this bill. It is 
hoped that a book will be written 
as a result of the hearings. Before 
approving the bill Congress should 
be morally certain it will not defeat 
the ends it was designed to achieve. 
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Latest move toward social reform is based on 


worthy objectives, but would mean extensive 


complications in application and administration 








10. 


11. 


12. 


13. 


14. 


Wage Bill in Brief 


. The bill proposes to keep out of interstate commerce the 


products of child labor and of workers employed under oppres- 
sive conditions. 


. It provides for the establishment by Congress of minimum 


wages and maximum hours of work. 


. A Labor-Standards Board of five members would be created. 


Members would be appointed by the President to serve five 
years at $10,000. 


. The board would by regulation or by order vary the minimum 


wage standards upward or downward as to all employees or as 
to any class of employees to prevent the depression of general 
wage levels below those consistent with the maintenance of a 
minimum standard of living necessary for health and efficiency, 
without unreasonably curtailing opportunities for employment. 
Prevailing geographic, economic, and industrial conditions 
would be taken into account. 


. In the same way, the board would be empowered to vary 


maximum week standards. 


Overtime at time-and-a-half pay permitted in excess of the 
defined week would be determined by the board. 


. In determining a maximum work week the board must take into 


account the relation of the work to the physical and economic 
health of employees, the number of persons available for em- 
ployment, and the hours established for like or similar work by 
voluntary action or by prior collective labor agreements. 


. The right of workers to bargain for standards better than those 


established under the Act would be protected. 


. Employment of strike-breakers or of labor spies would be 


defined as oppressive labor practices and prohibited. 


The board would be empowered to fix standards in intrastate 
industries if they affected interstate commerce. 


The bill would prohibit the labor of persons under sixteen or 
under higher prevailing state limits. 


Violation calls for a $500 or a $1,000 dollar fine, or six months’ 
or one year’s imprisonment, or both, for each offense. These 
penalties look toward insuring cooperation with the rulings of 
the board, as well as the maintenance of standards. 


The board may appoint advisory committees to investigate and 
report upon the fair value of services rendered by employees 
and the number of hours of employment reasonably suitable to 
the nature of the work involved. Such advisory committees are 
intended to be composed of an equal number of employer and 
employee representatives, plus not more than three disinterested 
persons representing the public. 


The board is given ample power to enable it to make investiga- 
tions and gather data. 
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the Ditzler Color Company was 

conducting a visitor through the 
pase mixing department. A work- 
man was transferring iron blue pow- 
der from a shipping container to a 
barrel on a scale to make a batch. 
Although there was no means of 
dust removal, no dust was noticeable, 
even with several workers doing the 
game type of operation. 

To demonstrate that the dust-free 
condition was due solely to careful 
handling by the worker, the man- 
ager requested him to handle his 
material “carelessly on purpose.” In- 
stead of carefully placing the scoop 
of iron blue on the material in the 
scale barrel before emptying it, the 
worker let its contents drop from a 
few inches below the top. Result—a 
cloud of dust. The visitor com- 
mented on the fact that a second 
request was required before the 
worker really became careless and 
created a dust fog. 


Te OPERATING manager of 


Dusts and Fumes 


Aside from hazards involved in 
dropping or otherwise handling ma- 
terial in metal containers, the chief 
hazards in paint and lacquer manu- 
facturing are dusts and fumes. By 
irritating the mucous membrane, 
these may result in respiratory dis- 
eases, dermatitis, and low blood 
count. Silicosis is not a problem in 
our plant. The only operation in- 
volving silica dust is dressing grind- 
ing stones, and risk has been elim- 
inated by doing it under water. 

Our dust and fume hazards are 
kept within limits, or eliminated, by 
proper housekeeping and by ventilat- 
ing systems adapted to each opera- 
tion. Hard-surfaced floors and a 
rule that all spills must be cleaned 
up immediately result in a clean, 
odorless factory. Workmen are not 
“called down” for spilling paint or 
its ingredients, but they are called 
to task if such spills are not cleaned 


FAR FROM THE 
MADDING CLouD 





Dirty Work Atoot? 


Acids, dusts, and fumes may all be part of the day’s work, but 


that’s no reason why hygienic conditions can’t be topnotch. 


Ditzler Color Company, always careful, made assurance doubly 


sure by conducting a hygienic survey 


L. E. DUBEY 


Vice-President, Ditzler Color Company 
Detroit 


DAMNED Spot / 





up at once. In addition, all floors 
are washed daily. 

This degree of cleanliness applies 
to grinding and other equipment 
used in producing paints and lac- 
quers. Each operator must keep 
his machine clean. As a result, 
equipment that is several years old 
looks to the casual observer as if it 
had just been installed. And yet 
no signs or slogans are to be found 
in the plant. 
talks with individual workmen by 
the foreman, the safety engineer, and 
the works manager, a low labor turn- 
over, and hygiene surveys make such 
signs and slogans superfluous. 

In weighing, pouring, grinding, 
and mixing, it is extremely import- 
ant to keep containers clean. Fumes 
from the solvents used in such clean- 
ing constitute a respiratory hazard 
unless provision is made for proper 
removal. A rectangular wash tank 
is located against an outside wall in 
the container washroom attached to 
the grinding department. Three 
large fans delivering 6,000 cu.ft. of 
air per minute have been placed 2 ft. 
above the top of the tank. They 
create sufficient suction to draw the 
fumes to the outside of the building 
before they reach the operator’s 
breathing level. 
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Friendly, face-to-face - 


Mixing containers too large to 
handle by hand are cleaned at special 
stations. Each of these stations has 
a duct through which the fumes are 
sucked before getting out into the 
room. Small containers used in the 


A SuckER 
For VENTILATION 





laboratory and in the special-order 
department are washed in a specially 
designed portable wash tank. A de- 
vice operated by the workman’s foot 
raises the lid during use. When the 
wash is completed, the lid drops 
back in place, confining the fumes. 


Removing Toxic Air 


Hoods over the large mixing tanks 
and ducts for the washing stations 
are connected with one of six sys- 
tems for removing toxic air. An 
example of the care with which this 
air-removal apparatus is designed is 
a duct at the floor level facing the 
elevator shaft on the first floor. The 
walls of two interconnecting depart- 
ments form a V at this point. Al- 
though periodic tests of the air show 
no toxic effects, the duct eliminates 
the possibility of vapors collecting 
there on damp days. 

In addition to the six systems for 
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removing vitiated air, there are three 
systems for delivering heated air— 
a system for each floor. If not 
enough air is picked up from the 
inside of the building to maintain 
the rate of air flow established, a 
vent to the outside is opened and the 
deficiency remedied automatically. 

Departments where dry materials 
are handled in base mixing and in 
charging the ball mills are not con- 
nected with this ventilation system. 
Air currents involved in rapid air 
changes would constitute a health 
hazard by picking up and circulating 
dust particles. Reliance at this point 
is placed upon careful handling. Re- 
spirators are used in only one place— 
where the large ball mills are 
charged from the floor above. Here 
again, talks with individual work- 
men by supervisors have secured 
complete compliance with the rule. 

In addition to these many safe- 
guards, thirty minutes on company 
time are allowed in each working 
day for employees of dusty or dirty 
departments to take showers and 
wash up before leaving the factory. 
This regulation minimizes the pos- 
sibility of dermatitis through ab- 
sorption of colors by the skin. 

As for electrical hazards, all trans- 
formers and starters are in the base- 
ment, with pushbuttons on manufac- 
turing floors. All alteration and 
maintenance of electrical wiring and 
equipment are done by Ditzler elec- 
tricians who are familiar with haz- 
ards involved and can do the work 
to the most rigid safety specifications. 


Ou, Boy/A SHOWER 
ON COMPANY 
TIME 





Grounds are provided for all equip- 
ment. All motors are explosion- 
proof. Vapor-proof lights are an ad- 
ditional insurance against explosion. 

Safe and hygienic working condi- 
tions, as described above, have al- 
ways been a policy of this corpora- 
tion. However, the management 
realized that with increasing busi- 
ness, such as experienced last year, 
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hazards would also tend to increase. 
In order to minimize these and to 
give added protection to the health 
of employees, an industrial hygiene 
survey of all processes was made. 
Positive information was desired as 
to whether the steps taken to safe- 
guard employees were adequate. 

It was recognized that line execu- 
tives and engineers are not always 
in a position to evaluate scientifically 
the existence of health hazards. They 
are hampered by the pressure of 
more immediate duties and by lack 
of the specialized training needed. 
The survey was therefore made by 
an industrial hygienist, and was 
completed shortly after the construc- 
tion of our factory. 


No Revolutionary Changes 


Changes recommended were not 
revolutionary, but at least the man- 
agement now has the assurance that 
workmen are not being forced to 
work under conditions that may im- 
pair, in later years, their capacity 
as wage earners. 

Individual recommendations are 
too numerous to cover in this article, 
but a few significant examples will 
be chosen. Analysis of the air on 
one floor indicated that although it 
was not toxic at the time, it would 
be toxic if additional work were to 
be done, because the ventilating sys- 
tem would then be inadequate. Since 
increasing business pointed to an ex- 
pansion of operations in this depart- 
ment, an increase in the capacity of 
the system originally planned saved 
later reconstruction costs. In an- 
other instance, revising the method 
of air removal over wash tanks kept 
solvent fumes out of the breathing 
area of operators. 

Physical examinations, frequently 
objected to in some places, have 
here worked to the mutual advantage 
of employer and employee. For ex- 
ample, within the past few weeks a 
number of incipient heart cases have 


Just A SuRVEYING 
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been discovered, and immediate rem- 
edial treatment was given by the 
company physicians. Since no dis- 
charges have resulted from this pro- 
gram, but only remedial treatment 
or transfers to different types of 
work, physical exams are now ac- 
cepted as ‘a matter of course. 

One of the most important results 
of the survey, although it is some- 
what intangible, was that it has 
made both management and workers 
more conscious of health matters, 
thereby doubtless adding years to the 
productive life of the people affected, 

A word about the manner of ini- 
tiating rules relating to working 
conditions might be in order. Be- 
fore any acts and policies at Ditz- 
ler became regulations, the senti- 
ments of workers regarding them 
are sounded out and the proper 
attitude is developed for their ac- 
ceptance. This important ground- 
work is done by foremen, the safety 
engineer, and other executives who 
talk over with the workers the points 
concerning which a regulation is to 
be established. 


NAM Says Jobs 
at 1929 Peak 


MPLOYMENT in the manufac- 

turing industries as of April 1, 
1937, is estimated by the National 
Association of Manufacturers to 
have reached 1929 levels, with ap- 
proximately 11,000,000 on the pay- 
rolls. The estimate was based upon 
the results of a telegraphic survey, 
coupled with figures of the Bureau 
of Labor Statistics, the U. S. Census 
of Manufactures, and the National 
Industrial Conference Board. 

Since 1933, the report revealed, 
3,310,000 persons have found jobs— 
with 66 per cent in the durable 
goods industries, and 34 per cent in 
the other industries. 

“The manufacturing industries 
have been and are swiftly re-em- 
ploying the idle,” the statement of 
the Association said. “With the 
strides that have been made and 
the indications for the future, if 
cooperation can be supplanted for 
industrial strife, it is only folly to 
speak of America with a permanent 
unemployment problem of huge pro- 
portions... 

“The perplexing problem of the 
day is not only one of how to re-em- 
ploy those who are still idle and 
want jobs, but how many of them 
are there and where are they.” 
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Aptitude Tests Help You Hire 


Costs money to train employees. 


Too bad to waste it on 


people who never should have been hired. Aptitude tests 
help weed out the accident-prone, those with poor eye-hand 
coordination, the ones who will always be low producers 


widely, to the casual observer, 

in height, weight, neatness, 
activity, and some other definite but 
superficial characteristics. There is 
little or nothing in externals to in- 
dicate which of them, if employed, 
will contribute to slow production, 
to high waste, to early turnover, or 
to the work of the nurse and the 
physician. Each applicant has po- 
tentials that may be discovered, but 
often they are potentials that indus- 
try does not want and are only 
discovered some little time after the 
damage has been done. 

The analysis needed is of a sort 
that goes far deeper than the hurried 
questioning and subjective person- 
ality appraisal of the employment 
interviewer. The latter may detect 
the low-grade feeble-minded, the 
marked neurotics, the bearers of 
certain infections. In some cases 
an interviewer may even be given 
credit for an ability to weed out 
the potential disturbing elements— 
the grousers, troublemakers, and 
“radicals.” But he cannot be ex- 
pected to eliminate the accident- 
prone, those with poor eye-hand co- 
ordination, or the ones trainable 
only to a low optimum production. 


A widely, tot for jobs differ 


Selection Is Everything 


Within the group of applicants are 
some who will compare favorably in 
basic abilities with the best of the 
present employees. Properly trained 
they may compare even more favor- 
ably. Their selection is the primary 
problem, for upon such selection de- 
pends both the success of the train- 
ing program and the maintenance of 
productive efficiency. Any training 
is limited by the ability of the 
trainee, however ambitious, earnest, 
or deserving he may be. He must 
be started at the point he has already 
reached in performance and carried 
to the level that is well above the 
point of minimum acceptability for 
the job. If he has not the potenti- 
ality for the range of development 


CHARLES A. DRAKE 
Industrial Psychologist 
Eagle Pencil Company, New York 


specified, his training is lost to the 
industry, and his employment by 
the industry is a waste. 

The acute need for some objective 
measurement of abilities among ap- 
plicants may be illustrated by the 
following case, which undoubtedly 
reflects a situation now confronting 
many industries. The management 
of a factory employing a consider- 
able number of tool and die makers, 
as well as general machinists, experi- 
enced the growing difficulty of find- 
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ing suitably trained men and decided 
to expand its training program. Its 
experience with apprentice training 
in the period following the war was 
not as successful as it had been in 
earlier days. A more rigorous selec- 
tion of applicants was called for. 
From various sources, including 
local high and trade schools, a list was 
built up which was finally fixed at 24 
applicants who seemed worthy of 
systematic testing. In this list those 
from the trade schools and industrial 
high schools were given no particu- 
lar preference, because of the known 
practice of transferring the academ- 
ically inept pupils to such schools. 
Results of the testing are given 


Close-up of the Wiggly Block Test taken by 24 
would-be apprentices. Results are given in Table Il 










































in Table I. They indicate a fairly 
wide range of ability, especially in 
the 1.Q.’s (Intelligence Quotients). 
In several cases, notably in the intel- 
ligence test, it was believed that low 
scores were somewhat attributable to 
difficulty in understanding the Eng- 
lish language. 

The second part of the examina- 
tion was composed of performance, 
or manipulative, tests not involving 
reading or writing. These results 
are given in Table II. A marked 
tendency is observed for the time 
scores, in minutes, to increase from 
the first quarter of the list through 
the last quarter, while the score 
in points on the last of the three 
tests tends to decline. 


Apprentices and Applicants Ranked 


The scores of the 24 applicants 
were then combined and the appli- 
cants were ranked in the order of 
their composite scores on the six 
tests. The five apprentices now in 
training, for periods ranging from 
11 to 32 months, were also tested 
and ranked with the applicants. The 


Forty operators and 199 applicants 
took the pinboard test below, with the 
results detailed in Table IV 





results are presented in Table III. 

From this list only the first twelve 
were recommended for interview for 
employment. Nine of them were 
finally employed, with a fair assur- 
ance from the test scores that they 
possessed the basic abilities required 
for success in training. Only one 
of the present apprentices achieved 
scores sufficiently high to bring him 
into the recommended group, and two 
of them were at or near the bottom 
of the rejected group. How many 
of these five boys will eventually be- 
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come journeymen too] and die makers 
is uncertain. The odds are heavily 
against the last two. 

It is clear from the foregoing 
presentation that the average qual- 
ity of apprentices can be raised by 
the application of a few objective 
tests, eliminating the dull and inept 
before embarking upon a time-con- 
suming and expensive course of 
training. This should complement, 
but not displace, the interview. The 
latter may reveal personality traits 
that might be even more of a handi- 





Above, the _ spatial relations _ test, 
another of the three performance tests 
used to help select the best 12 out of 
24 apprentice applicants. See Table II 


cap to successful training than lack 
of mechanical insight. Or it may 
reveal hobbies that constitute power- 
ful incentives to success in such 
training. 

While most persons will probably 
agree that careful selection prior 
to training is important in such a 
situation as that of trade appren- 
tices, they will be less likely to agree 
that it is equally desirable for, say, 
machine operators or hand assem- 
blers. Yet it can be demonstrated 
that, by the application of suitable 
testing techniques, a wide range of 
ability can be found both among 
experienced workers in the factory 
and among the run-of-the-mill appli- 
cants at the gate. And this ability 
is definitely related to trainability, 
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dexterity and that it is not affected 























accident rate. by factory experience, since the oper- TABLE IV 
In support of this contention, the ators averaged 34 months of experi- Test Results — Employed Operators and 
results from the application of only ence whereas the applicants were Applicants 
one such test are presented. The mostly inexperienced. Score in No. of No. of 
test in question was a simple wooden Although it is clear from the fore- Seconds Operators Applicants 
tray holding four boards into which going tabular presentation that the 120-124........... - 2 
holes had been bored at various’ test is successful in achieving a wide 125-129........... 1 2 
angles in parallel rows. Performance distribution of scores, desirable in 130-134........... os 4 
on the test consisted of picking up any good test, are such scores actu- 135-139........... = 13 
small wooden dowel pins from the _ ally related to efficiency on the job? a jailed te = 
tray and inserting them in the holes, The answer is emphatically “Yes.” 150-154...” 2 16 
the score being determined by the 155-159............ - ll 
length of time required to fill all Measuring Efficiency ee eee 6 18 
the holes. This test had a re-test es BOOM... oo. 2505: 2 19 
reliability of .92+ .02, indicating To get a preliminary measure of 479-174........... 4 18 
that successive applications of the the efficiency of the 40 operators, 175-179........... 15 
test to the same persons yield about Who had been taken at random from 180-184........ 11 
the same scores. The results for a department totaling 79, cards bear- allt na .. 9 
groups of operators and applicants ing their names were arranged in 190-194........... : : 
are shown in Table IV. order from best to poorest by their 195-199........... 3 y' 
The median time scores for both foreman. A week later a set of peat oe qd a 
groups in this table fall in the class cards bearing the names of all 79 sip 014 l 
interval 160-164. It is clear from Operators was again ranked by the 9)5 919... es 
this fact and from the range of the foreman, and the relative order of the .229-294........... 1 
distribution of scores that the usua] 49 was correlated with their first 225-229........... 1 
employment interviewing procedure, ranking. The correlation coefficient 230-239... oe es o4 
by which the operators had been se- Was 0.92, indicating that the fore- 240-244........... 2 - 
lected, was no better than random man had pretty definite ideas about 24 249........... , 
employment of applicants as they the relative efficiency of his workers. 305-309 
appeared at the gate. The distribu- The average rankings by the fore- ear ek, att Saee perren 
tions also indicate that the test meas- ™an were then correlated with the ee 40 199 
ures inherent abilities in speed and (Continued on page 92) 
TABLE I TABLE II it TABLE se ; 
Scores on — Scores on ee Pree risce cian a semen 
NAME of 5 Apprentices Now in Training 
SYMBOL 
Otis S. A. Stenquist Minn. Paper} Wiggly Spatial Mechanical 
1.Q. II Form Board Block Relations Assembly Present 
(points) (points) (points) (minutes) (minutes) (points) Rank Apprentice 
INOS... 4 129 69 50 2.11 3.63 70 1 
Syw..... 101 66 53 2.41 3.65 80 2 
INAL, occ 89 71 45 1.32 4.58 87 3 
Gew..... 113 66 41 3.10 4.92 84 4 
( \) rer 113 58 54 2.66 5.17 50 5 
Der... 28 101 62 43 1.29 5.50 73 6 
nn, PEO 110 62 45 4.06 4.90 73 7 
Wis ck5 102 63 56 4.88 4.85 60 8 
eee 91 67 39 2.66 5.75 61 9 
ae 106 66 27 6.71 4.50 68 10 
Coh..... 95 a7 26 2.72 5.67 86 ll or 
Nac...... 109 39 38 4.50 4.55 52 12 A 
AS rae 98 48 48 4.48 6.08 59 13 hid 
Maj..... 91 «3 43 seis RD 5.50 53 14 B 
i eee 101 60 32 3.01 5.53 39 15 € 
Dit... 93 54 36 5.59 4.83 60 16 
FOR ced 108 58 39 2.78 8.58 33 Ee 
ere 87 50 35 4.19 6.25 45 18 
SS ee 76 38 26 2.86 4.83 — 40 19 
, eee 99 38 25 4.43 6.17 52 20 Pee 
Co ee 95 50 30 4.36 6.50 30 21 D 
on 106 40 24 4.80 5.33 25 22 
ee 77 30 31 7.42 6.15 45 23 Here 
TM wads 91 32 14 5.46 8.93. 67 24 E 
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Shop Orders 


ina Jitty 


They’re hectographed from master copies 
which contain all necessary data except 
Charts supply the latter 


standard times. 


S. R. TERANES 
Industrial Engineer 


N a previous article* we described 
] what has been accomplished by 
the application of motion-study 
principles to the cutting of lumber 
for packing crates. After making an 
analysis of the job, the necessary 
changes were made to have an effi- 
cient layout. The next problem was 
to apply standards to the work. 
Setting time standards on work of 
this nature is a complex problem. 
We have hundreds of sizes and 
many different ways of construct- 
ing crates. Quantities may vary 
from 1 to 100. It is impossible to 
issue cutting orders for the same 
number of packing crates as the 
product to be crated, for the floor 
space occupied would be too great, 
and the cost of rehandling the cut 
stock would be prohibitive. 


Quick Method Needed 


A method of setting time stand- 
ards for any size of crate, for a 
quantity of 1 to 100, had to be set 
up. The time standards had to be 
determined on a fair basis so if one 
operator received a quantity of 
small orders he could ‘make the 
same efficiency, if applying the 
same effort, as the next operator 
who might have orders for large 
quantities requiring several hours. 





* “Tess Walking, More Working’’—March, 
1937, page 44. 
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Hamilton Manufacturing Co., Two Rivers, Wis. 
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Almost daily a number of new 
crates must be designed to take 
care of special items or new num- 
bers in the line. To set cutting-time 
standards under such conditions 
through the conventional time-study 
method would be impossible. There 
is only one method to do it, and 
that is by the use of charts. To 
get the desired results with the 
least amount of clerical work, also 
to give the operators the time 
standards before they begin a job, 
this procedure was devised. 

A master copy of the lumber 
requisition (Figure 1) was made 
out for each type and size of crate. 
The foreman or his assistant meas- 
ures up and designs the crate, 
writes in the sizes of stock required, 
then he turns the master copy over 
to the departmental clerk. The 
clerk fills in the board feet measure 
and determines the cutting-time 
standards for each length of stock. 
These standards are derived from 
the chart shown in Figure 2. The 
chart, of course, is made up by 
taking time studies and transfer- 
ring these data into graphic form. 

The lower part of the master copy 
of the lumber requisition is used 
to write in all necessary data for 
immediate use for setting standards 
and future cuttings of the same 
item. The first entry is the cutting- 
time standard per crate. This is 
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the total of the individual times 
for each different length in the 


crate. Then the set-up standard 
is determined. As noted on the 
chart, the allowance for prepara- 
tion and set-up for each length is 
0.008 hours. The total number of 
lengths of stock on the requisition 
multiplied by 0.008 is the prepara- 
tion or set-up time allowed on the 
order. This factor remains the 
same whether the order calls for one 
crate or a hundred crates. 


Waste Is Watched 


Total footage in board feet is 
entered in the next line. This in- 
formation is used by the cost de- 
partment in figuring cost of lumber 
in the crate. Also, the departmental 
clerk uses it to determine the 
amount of waste. The total cut- 
tings for each day are totaled. The 
waste is weighed to arrive at the 
percentage of waste the operators 
are making. To set time standards 
without taking the waste factor 
into consideration is most likely to 
prove costly, for the operator in his 
haste to better his time allowance 
may run up the waste percentage, 
which will more than offset any 
reduction in labor cost. 

As the crates are nailed by a crew 
of nailers, they nail up each sec- 
tion of the crate separately—the 
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Figure 1. A master copy of the lumber requisition is 
made for each type and size of crate. It is from the 
master copies that shop orders are hectographed 


Figure 2. Cutting time standards (to be entered on the 
master copy) are derived from this chart 


Figure 3. Time allowances for nailing the crate sections 
are derived from this chart and are recorded on the 
master copy shown in Figure 1 


Figure 4. Cutting time is derived by multiplying the 
number of crates by the standard time and adding set-up 
time. In this example, 25 x 0.066+0.088—1.74 hours 
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sides, ends, top, and bottom. Then 
these sections are nailed into a 
unit by the packers. Standards for 
nailing up the sections are set by 
the same method—that is, from 
charts (Figure 3). The number of 
pieces in a crate section, the area 
in square inches, and the number 
of nails are the factors that deter- 
mine the nailing time. When these 
factors are known, it is a simple 
matter to derive the time. 

Time allowances are then re- 
corded in the proper space on the 
master copy of the lumber requisi- 
tion. Crating time is also entered. 
With this information recorded on 
the master copy, a record is had of 
the type of crate, the lumber re- 
quired, the time standards for cut- 
ting, nailing, and packing. When 
these data are recorded, it is not 
necessary to determine the stand- 
ards again unless a change is made 
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he writes in the 
the standard-time 


order. 
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in the size or construction of crate. 

From this master copy a number 
of copies are hectographed and filed 
away with the master copy. When 
an order is to be issued for any 
number of a certain crate, a copy 
of the lumber requisition is re- 


number and quantity are entered. 

All other necessary data are already 

on it except the cutting time. 
Figuring Cutting Time 


To determine the cutting time, 
the clerk fills in the necessary in- 


ticket (Figure 4). 
number, number of crates ordered, 
the number of board feet on the 


The cutting-time standard 
is derived by multiplying the num- 
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ber of crates on the order by the 
standard cutting time per crate. To 
this is added the preparation and 
set-up time. This cutting-standard 
ticket is pinned to the copy of the 
lumber requisition and given to the 
cutter. The cutter turns in all his 
tickets for the day and the total 
time is posted on his time card. 

The daily cuttings or clearance 
and the waste are totaled and en- 
tered on a clearance and waste rec- 
ord. The weight of the waste is 
converted into board feet. <A per- 
centage is set up as the standard 
waste allowance. When the cut-off 
saw operators have a lower per- 
centage of waste than the standard 
allowance, they receive an extra 
bonus in proportion to the amount 
of lumber saved. This method 
proves satisfactory for it ties in 
the cutting labor with the waste, 
giving a control of both. 


le, and the order 


cutting-standard 
On this ticket 
item and order 


allowance, and 
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Only One Way to Figure 
Delay Per Cent 


Many a time-study man, after 
computing delay time to the 
minute, makes a very simple 


slip — Professor Henning 


points out — when he com- 
putes delay per cent 


O. E. HENNING 


Assistant Professor of 
Management Engineering 
Carnegie Institute of Technology 


material on time-study practice, 

there seems to be an apparent 
misunderstanding in calculating de- 
lay per cent. Some writers advocate 
various methods for calculating the 
delay per cent after the actual delay 
time for a given period of the work- 
ing day is known. In view of the 
fact that many time-study men guess 
what the allowance should be after 
taking an accurate time study of the 
elements of the job, it seems a shame 
that when the time consumed in 
delay is accurately determined this 
accuracy should be destroyed by in- 
correct methods of calculation. The 
fallacy is that the denominator is 
considered as the time during which 
the delay study was taken. In order 
to get the accurate delay per cent, 
the denominator must be the time 
consumed in the delay study minus 
the time of necessary delay as ob- 
served. These two methods are il- 
lustrated below. 

Assume that a factory operation 
has been studied and the following 
data have been collected: 

Operation cycle time (sum of al- 
lowed element times) is 1.25 min. ~ 

Length of working day is 8 hours. 

A delay study extending over entire 
working day shows necessary delays 
are 80 min. per day. 

One piece is produced each cycle of 
the operation. 

The proof that the “Correct 
. Method” is correct can be easily dem- 
onstrated. Since the net available 
working time for the operator each 
day is 480 min. minus 80 min. = 
400 min., the correct standard daily 


J riateri G from recently published 
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production for the operator is 400 + 
1.25 = 320 pieces. Any other figure 
will be too high or too low. This 
same standard daily output should be 
arrived at by dividing the total work- 
ing day by the standard time per 
piece in either minutes or hours. The 
“Correet Method” checks this figure, 
i.e. 480 — 1.50 = 320 pieces; like- 
wise, 8 — 0.025 = 320 pieces. Or 
standard output per hour of 40 pieces 
xX 8 = 320 pieces. 

The “Incorrect Method” will not 
stand analysis as shown above since 
the daily standard output is too high 
—480 — 1.458 = 329.2 pieces, 8 
+ 0.0243 = 329.2 pieces, or standard 
output per hour of 41.2 pieces *& 8 
= 329.6 pieces. rf é 

The percentage of error is 8.6 ~ 
320 = 2.7 per cent. It must be re- 
membered, though, that this per- 
centage increases as the delay time 
per unit of working time increases. 


Incorrectly Applied 


As a result of this misconception, 
many incorrect applications of delay 
per cent are made. An example of 
this can be found on page 40 in the 
March issue of Factory. Since many 
of the figures used in that article are 
the same as in the above, some direct 
comparisons can be made. The 
standard time as calculated in that 
article—1.25 min. + (1.25 x 0.20) = 
1.50 min. per piece—is the correct 


standard on the job. However, in 
attempting to check the hourly out- 
put, allowing 20 per cent delay, 80 
per cent of 60 min. was taken to find 
the net available working time per 
hour. The fallacy of this is that the 
true net working time per hour is 
not 80 per cent of 60 min. = 48 
minutes, but is 50 min. per hour. 
This fact is shown by the calcula- 
tion of the delay per cent. In order 
to have 20 per cent delay, the delay 
time must be 10 min., not 12. 

Time delay per cent can only be 
applied to the cycle time of the op- 
eration to get the standard time. It 
cannot be applied to the hour to find 
the delay time per hour, nor can 
net available working time per hour 
be found by subtracting the delay 
per cent from 100 per cent and mul- 
tiplying this by 60 minutes. 

Then, 60 — 1.50 = 40 pieces per 
hour, the correct hourly standard 
production per hour. The Factory 
article shows a standard production 
per hour of 38.4 pieces by misapply- 
ing delay per cent to the hour, and 
finally arriving at an error of 4 per 
cent. The fact is that 1.50 minutes 
per piece is the correct standard 
time, as was proved in the previous 
“Correct Method.” Actually the 4 
per cent error is brought about by 
considering that the delay per hour 
is 12 min. instead of 10, and that 
the net available working time per 
hour is 48 min. instead of 50. 











CORRECT Cid x Delay time 
METHOD ~ Time during which delay study was taken — delay time 
80 
=“. "?" 
Standard time = 1.25 min. + (1.25 X.20) = 1.50 min. 
Standard output = — = 40 pieces per hour 
INCORRECT 80 
METHOD Delay = Zao. = 16.67% 


Standard time = 1.25 min. + (1.25 X.1667) = 1.458 min. 


Standard output = 


60 
1.458 


= 41.2 pieces per hour 
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Women 


Are Weaker 


DONALD A. LAIRD 


Rivercrest Laboratory, Hamilton, N. Y. 


(cf \ EE, that’s the berries!” It is 
a woman working in one of 
the country’s large factories 

speaking enthusiastically. “It rests 

you to have five minutes like that!” 

The hours of work for women are 
closely regulated in most states. Is 
this justified? 

And how about peak loads, over- 
time work, heavy work? 

Dr. W. A. Schochrin, German in- 
dustrial psychologist, found in a 
study of 1,500 persons that men are 
around 30 per cent stronger than 
women. 

But it is more than just a simple 
matter of the size and strength of 
muscles. Woman’s blood is differ- 
ent. In a cubic millimeter of it— 
a drop about the size of a pinhead— 
there are a million and a half fewer 
red corpuscles than in man’s blood. 
It is the red cells that carry refresh- 
ing oxygen from the lungs to relieve 
the fatigue accumulations in the 
muscle fibers themselves. This is the 
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- a million and a half fewer red corpuscles 


chemical reason why women are 
slower to recuperate from muscle 
fatigue. 

Women have obviously a greater 
need for rest pauses during the work 
spell so that the oxygen debt will 
not accumulate and decrease their 
productivity. Special provision needs 
to be made for a comfortable rest- 
room for women workers, a room 
fitted with couches and chairs in 
which they can really relax. Merely 
providing a rest period is not ade- 
quate, and by far the majority of 
provisions that are made are as un- 
attractive as they are essential. A 
matron or nurse in the restroom in 
larger places is a wise investment. 

Women shoppers, too, need provi- 
sion for comfortable places where 
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they can rest for a few minutes to 
overcome growing fatigue and get 
back into a comfortable humor. That 
is why escalators make money for 
a store. 

In assigning women to work, and 
in their supervision, it must be re- 
membered that, comparatively speak- 
ing, women are born anemic. 


More Upholstery 


Woman’s body is soft and attrac- 
tively curved because as a species 
she has more fat to upholster her 
muscles and bones. The average man 
is made up of muscle to the extent 
of 41 per cent—but the average 
woman has only 35 per cent muscle, 
so has to use what she has harder to 
do the equivalent work of a man, 
even at light work-—just as a Model 
T could pull up the grade, but only 
by racing the motor in low gear. 
Before the top of the grade was 
reached, the Model T may have had 
to be rested to let the motor cool. 

For much the same reasons, rest 
pauses pay a dividend especially 
with the woman worker, even when 
engaged in light work. She may live 
longer than a mere man—a fact. 
And she may be more resistant to 
infections—another fact. But when 
we consider the need for rest it is 
also a fact that she is a member of 
the weaker sex. 


(This concludes a series of five 
short articles by Dr. Laird on 
“Things Worth Knowing If You 
Employ Women.”’—ED.) 
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You want to kn ow 
and the editors will gladly tell you 


mote about the things mentioned On this page 


e EMERGENCY FLOOR WORK is 
accomplished in record breaking time 
with a floor underlayment that sets 
half an hour after pouring. In one 
hour it can be walked on, and in 24 
hours any type of floor covering may 
be applied. (6701) 


e TWO BOOKLETS for users of gray 
iron contain facts about characteris- 
tics of that material. (6702) 


@ MICROMETER tipping service re- 
turns your micrometer to you with wear 
points tipped with cemented carbides. 
Mikes tipped in this way hold to a 
closer degree of accuracy for a very 
long life, it is said. (6703) 


e TO HELP YOU make proper selec- 
tions of wire and cable there is a guide 
which reviews types of wire and cable 
available to meet various conditions. 
Has among other things colored lay- 
outs to illustrate typical power supply 
circuits and charts of recommended 
insulation and coverings. (6704) 


e METAL INSULATION applied with 
brush gives moisture, rust, weather, 





THIS LITTLE BOX telephones fire 
alarms—yes, transmits a voice mes- 
sage. A voice record calls the fire 
department and telephone company 
if a fire or sprinkler system leak 
occurs. As water starts flowing 
through the sprinkler system it sets 
this device in operation, and the 
message goes out over the tele- 
phone line. (6725) 


fume, sun, and temperature protection 
to wood, metal, and other surfaces. It 
insulates against heat and light too. 
Base consists of aluminum flakes. 
(6705) 


e METAL PARTS can be cold cleaned 
by a new process which combines sol- 
vent degreasing with soap washing. 
The cleaner is non-corrosive to metal 


62 





but will attack paint, and even serve 
as a good stripper for paint or enamel, 
it is said. (6706) 


e LEAFLET gives standard method of 
designating discharge and rotation for 
centrifugal fans and arrangement of 
drives. (6707) 


e IN DEFENSE of the company’s em- 
ployee relations and to correct what it 
charges is misinformation about them, 
the joint committee of a large com- 
pany’s employees’ associations has pre- 
pared and published a report in an 
attempt to refute charges made by the 
National Labor Relations Board. (6708) 


© BACTERIA CONTROL in air con- 
ditioning is purpose of a material 
which, when added to recirculating 
water used to wash or scrub air, keeps 
the water sterile. Completely soluble, 
the material transmits no odor to 
water or air, is non-corrosive to metal 
surfaces. (6709) 


e THAT re-employment and raising of 
the American standard of living are to 
be achieved by reducing productivity 
per capita is bunk, is point of a book- 
let entitled “Productivity As a Remedy 
for Inflation.” (6710) 


e COSMETICS for workers can be 
more necessary than they are for the 
ladies when they are protective creams 
for the hands of men handling chem- 
icals, solvents, greases, and oils that 
destroy the protective secretion of the 
skin and bring on skin troubles. (6711) 


e CONCRETE AND MASONRY can 
be waterproofed and damp-proofed 
with a material that forms a chemical 
bond with the surface and cannot be 
removed once applied. It’s put on by 
trowel, brush, or spray. (6712) 


e WITH SUMMER comes tar on the 
roads and tar on cars and trucks. The 
good news, however, is a fast-acting 
solvent, harmless to the finish. (6713) 


e CERAMIC MATERIAL, moldable, is 
highly resistant to abrasion, absorp- 
tion of liquids, chemical attack, and 
thermal shock. It is slate colored, can 
be polished to great smoothness. (6714) 


e“READJUSTMENTS Required for 
Recovery” is title of a pamphlet sum- 
marizing the Brookings Institution’s 
study of the recovery problem in the 
United States. (6715) 


e FOR PLANTS where danger of se- 
vere electric shock exists there’s a port- 
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able resuscitator which administers ar- 
tificial respiration in the Schafer 
method. A pair of pressure pads are 
moved in the approved fashion by a 
small electric motor. Operator’s hands 
are left free to administer oxygen and 
restoratives. (6716) 


@ RIGIDITY and lightness in concrete 
floor construction are achieved by a 
patented floor system which employs a 
spiral or corkscrew of heavy steel rod 
along topside of I-beam. The concrete 
is so poured that the spiral becomes 
part of the reinforcement. (6717) 


e ALUMINUM PAINT, designed for 
hot metal surfaces, does not crack, 
peel, or blister at high temperatures, 
Said to dry rapidly and cover perfectly 
in one coat. (6718) 


eSOLVENT CEMENTS, non-toxic, 
possess strong tack and initial bond, 
good waterproofing qualities, and con- 





Neat looking, yet not solely deco- 
rative, is this continuous printer 
for producing black line prints 
from tracings or drawings. It 
exposes paper of any width up to 
42 in., plugs into any 110-volt 


light socket. (6726) 
tinued flexibility. Can be used on rub- 
ber, paper, brass, felt, leather. (6719) 


e CAP clamps over end of steam pipe 
covering to prevent breaking and 
crushing of the insulation. Made of 
aluminum, it comes in several sizes, 
each size adjustable to circumference 
variation of 13 in. (6720) 


e WHERE rancidity and discoloration 
are inclined to occur in  non-edible 
preparations in which animal and 
vegetable oils are used, there’s a new 
retarder to try. (6721) 


e PENCIL with metallic “lead,” when 
used to mark steel, leaves a mark that 
can weather white heat and the cooling 
off process. (6722) 


e PULLEYS, when belts begin to slip, 
are logical patients for a brush-applied 
synthetic leather. The lagging dries 
overnight. (6723) 


e SHRINKAGE in brick mortar can 
be drastically cut down if with the 
mortar is mixed a certain new mate- 
rial. Besides improving shrinkage 
characteristics, it waterproofs. (6724) 


















EASURED daywork is an in- 

centive method of paying wage 

earners. The measured-day- 
work rates are made up of two parts: 
(1) base rates, and (2) extra com- 
pensation rates. Base rates are 
determined by means of 
job evaluation. Jobs are 
evaluated irrespective of 
wages; are completely free 
from the wage question to 
begin with. The process is 
merely a determination of 
the worth of jobs in rela- 
tion to each other. Rates 
for these evaluated jobs are 
then set in accordance with 
company policies on pre- 
vailing community rates, 
labor conditions, and the 


In evaluating jobs, the 
requirements are analyzed 
as to (a) skill, (b) respon- 
sibility, (c) mentality, (d) 
working conditions, (e) 
physical application. 


Extra Compensation — 
The extra - compensation 
rates are determined by 
combining weighted val-. 
ues for (a) quantity of 
production; (b) quality of 
production; (c) versatility 
of employee; (d) depend- 
ability of employee. 
Weighting varies with pro- 
cesses, companies, and in- 
dustries. (For example, 
where quality is a prime 
factor in sales result, and is largely 
under control of the employee, qual- 
ity of production might represent 50 
per cent of the extra-compensation 
rate. But where quality is not an 
important sales factor, or where it is 
only slightly under employee control, 
quality of production might repre- 
sent only 10 per cent of the rate.) 
Job evaluation as such does not 
change, except when __ technical 
changes take place in the jobs. 


Rates May Change—Base rates 
May change in accordance with 
changes in prevailing community 


* See also “Measured Day Work,” R. H. 
Rositzke, Factory, February, page 45. 


THE BASIC DEFINITION 
work, and the other information given here, 
were brought out in a panel-type discussion 
at a meeting of the Production Division of 
the American Management Association, held 
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More About Measured Daywork 


L. C. MORROW 
Editor 


or industry rates; and in accord- 
ance with changing company rate 
policies. 

Extra-compensation rates also 
change. The employee’s performance 
(as to quantity, quality, versatility, 


in Chicago recently. 

Participating in the discussion were R. H. 
Rositzke, of R. H. Rositzke & Associates, 
management consultants, New York City; 
like. Stanley Fisher, assistant to works manager, 
American Hard Rubber Co., Butler, N. J.; 
F. J. Van Poppelen, industrial engineer, 
Remington Arms Co., Bridgeport, Conn.; 
Merritt Lum, industrial relations, Johns- 
Manville, New York City; Wally George, 
industrial engineer, American Steel Foun- 
dries, Chicago; and L. C. Morrow, editor, sion. 
Factory Management and Maintenance, who 
acted as chairman. 

The discussion took the form of an in- _ 
quisition, Mr. Rositzke answering a barrage 
of questions fired at him by the other 
members of the panel.* 


dependability) is reviewed periodi- 
cally, the frequency being not less 
than one month, and preferably every 
three months. Factors that deter- 
mine the frequency of review are: 
(1) Type of process or manufacture; 
(2) normal rate-change period from 
the point of view of employee rela- 
tions. Performance for a _ given 
period determines the extra compen- 
sation for the ensuing period. 

On the average the base rate rep- 


resents from 75 to 85 per cent of 


the total measured-day rate. How- 
ever, practice varies. Some manage- 
ments believe in keeping base rates 
low with the objective of having em- 
ployees earn as much more as they 


of measured day- 


can on their own merit. Others be- 
lieve in keeping base rates high and 
insisting that the performance of 
employees be consistently high to 
justify them. 

In the factor “quantity,” in the 
extra-compensation rate, 
the usual methods of de- 
termining output stand- 
ards are followed. They 
include the use of such 
devices as time and motion 
study, standard costs, 
standard times. 


More Work for Foremen— 
Because foremen have to 
explain fall-downs, more 
work devolves upon them. 
But since they are also 
given credit for improve- 
ments, there is an incen- 
tive toward alertness and 
the acceptance of respon- 
sibility. On the whole, 
highly proficient foremen 
and supervisors are re- 
quired. Measured day- 
work affords a test for 
the capacity of supervi- 
For the most part 
the individuals live up to 
the capacity requirements 
when given a chance to do 
There is also likely 
to result the focusing of 
attention on needed meth- 
ods changes. 

In some instances meas- 
ured daywork has proved 
to be an advantage to fore- 
men and supervisors because it is 
easily understood by employees. 
Little time has been consumed in 
arguing about rates that have gone 
in; effort is devoted toward main- 
taining performance on a level that 
will insure high measured-daywork 
rates for employees. 

In most cases measured daywork 
has provided a rate of pay more 
nearly uniform than that provided 
where the factor “quantity” has 
been the controlling element in the 
determination of the day’s pay. The 
psychological effect upon the em- 
ployee and upon his wife is favor- 
able and important. Employee re- 

(Continued on page 93) 





















































































1. Printing 


O IMPROVE the generally 

inadequate lighting conditions 

obtaining in industry today, 
the engineer really needs a specific 
solution for every important process 
in industry. To this end the Ilumi- 
nating Engineering Society, through 
its Industrial and School Lighting 
Committee, which includes industry 
representatives, has inaugurated a 
series of comprehensive studies to 
determine the best lighting solutions 
for industrial seeing tasks. The 
projects that have been completed 
are for the printing, shoe manufac- 
turing, and textile (gray goods and 
denim) industries. Other studies 
are being made in silk and rayon, 
machining of small metal parts, radio 
parts and small manufacturing in- 
spection, heavy iron and steel ma- 
chining and finishing, candy manu- 
facturing, punch press and heavy 
stampings. 

In each of the completed studies 
it has been found that by providing 
the proper quantity and quality of 
lighting the ease and speed of pro- 
duction have been enhanced. The 
morale of the employees has been 
improved. Their lack of fatigue has 
been manifest in the amount of work 


Industry Lighting Studies 





First of several studies made in selected industries by 


the Illuminating Engineering Society. Studies in the 


shoe and textile industries will appear in early issues 


accomplished. Net result is that in- 
dustry in general is accepting the 
findings of the committee and is in- 
stalling light of good quality and 
quantity. In making recommenda- 
tions for specific problems, there 
were instances naturally found where 
existing equipment was not ade- 
quate or acceptable, and it was there- 
fore necessary to develop new equip- 
ment that would deliver light where 
it was needed. 


The Printing Industry 


The printer’s job is one requiring 
close visual application. The mate- 
rial he works with is generally 
shiny; the shoulder or flat de- 
pressed portions of a piece of type, 
for instance, act as a mirror against 
which the characters must be 
silhouetted if they are to be readily 
discernible. 

In analyzing this problem, there- 
fore, it became apparent that a 
light source of large area should 
be used, not only to reduce glare 
but also to cover the entire work 
galley or form. Otherwise the total 
number of characters that could be 
seen by the compositor would be 
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few, because the average lighting 
unit would only show an image less 
than 4 in. in diameter. To cover 
the entire galley or form to facili- 
tate the work of the compositor, it 
was therefore found necessary to 
have a luminous area at least as 
large as the form, preferably as 
large as the stone—in effect, an 
artificial luminous ceiling. 


However, since cost limits the ex- 
tent of such a ceiling, a special unit 
was developed. The unit consists 
of a shallow steel box or inclosure, 
the bottom of which is faced with 
flashed opal glass. The fixture is 
36 in. wide and 56 in. long. Inserted 
through framed openings and the 
opal glass are two lamps covered 
with reflecting cups which hinge up 
into place from below. The inner 
surfaces of the box are sprayed 
pure white. The light from the 


lamps first strikes the ceiling of the 
inclosure and then is reflected down 
through the glass to the type. 


The 





Figure 1. Lighting layout for two-revolution flat-bed cylinder press, showing three locations where discrimina- 


tion of fine detail is required .. . 


Figure 2. Concentrating spotlights 
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recommended for offset work 

















Figure 3. This new type of lighting unit—in effect an 
artificial luminous ceiling—was designed expressly for 
use over composing stones. It diffuses the light and 
clearly silhouettes the type against the shoulders 


Figure 4. Lighting recommendation for offset press, show- 
ing location of the 200-watt concentrating spotlights, one at 
each side of the press 
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lamps screw in the sockets which 
float on two parallel rods so that 
the fixture is interchangeable as 
between 100 and 200 watts per 
socket. 

The wattage to be used depends 
more than anything else on the age 
of the compositor and the number 
of years he has been working on 
type. An illumination of from 35 to 
70 foot-candles seems to be the de- 
sirable range. Other units, differ- 
ing somewhat from the one de- 
scribed, have recently been devel- 
oped for this service. Figure 3 
shows one example. 


Machine Composition 


Lighting units are provided on 
linotype and intertype machines by 
the manufacturer. They are of the 
half-shade variety and are mounted 
on a removable post. A study of 
these operations indicated that the 
tray was usually lighted to a level 
of from 6 to 10 foot-candles, which 
was inadequate from the operator’s 
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standpoint. Also that the reflectors 
were too shallow and that the glare 
from the bulb was either in the eyes 
of the operator using the machine 
or of those operating nearby ma- 
chines. Larger shades have been 
tried out which wrap further 
around the lamp at the side and 
leave the bottom open to allow more 
light downward. A unit of this 
type seems to be quite satisfactory. 
The committee studies also revealed 
the fact that most linotype rooms 
were not equipped with general 
overhead lighting. Naturally, be- 
cause of the severe contrasts, such 
a condition is bound to be pretty 
poor from a seeing standpoint. 

In the monotype room the casters 
were lighted almost entirely by 
tin cone shades equipped with 60- 
or 100-watt lamps, and with this 
type of lighting it was almost im- 
possible for the operator to see to 
make the necessary adjustments. In 
this location the committee recom- 
mends a 300-watt industrial inclos- 
ing glass unit equipped with a 
three-light 200-300-500-watt lamp 
and a four-point switch. The unit 
should be hung directly over the 
caster. The same type of equip- 
ment is recommended for the proof- 
ing press, except that here a 300- 
watt lamp with daylight correcting 
glass is suggested. The unit should 
be mounted on the operator’s side 
of the press directly opposite the 
delivery and should be approxi- 
mately 64 ft. from the floor. 


Pressroom 


With a typical two-revolution flat- 
bed cylinder press, there are three 
locations in particular (see Figure 
1) where discrimination of fine 
detail is required—the bed of the 
press, the feed end, and of course the 
delivery end. 

The press-bed lighting requires a 
source of the type recommended for 
the composing table, but low head- 
room makes this type of unit out 
of the question. The problem was 
solved, however, by using fixed 
shaded lamps and reflecting strips 
successfully. 

There are two of these which, 
equipped with 100-watt lamps, pro- 
vide about 18 foot-candles. One is 
equipped with a built-in switch that 
controls both lights. Although the 
pressman may block out one of 
these lights, he can scarcely block 
out two at the same time, hence 
the desirability of having both on 
one switch, because both are re- 
quired at all times. 

The feed end and cylinder of the 
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press can be satisfactorily illumi- 
nated by using an industrial inclos- 
ing glass unit equipped with a 200- 
300-500-watt three-light lamp and 
four-point switch. This unit should 
be equipped with a visor shield to 
protect the eyes of the feeder when 
he sits at the left side of the press 
and also to protect the eyes of 
the other pressman. 

The same type of equipment with- 
out protecting shield is recom- 
mended for the delivery end of the 
press. Glassware should provide 
the partial daylight correction that 
is needed for color printing. 


Offset Presses 


Offset presses require excellent 
lighting because fine discrimination 
is required at the cyiinder and the 
blanket roller. Satisfactory  re- 
sults may be obtained by using two 
200-watt concentrating industrial 








spotlights, Figure 2, for one-color 
presses, and four 200-watt reflectors 
of the same type for multi-color 
presses. The units may be mounted 
on a universal swivel, Figure 4, so 
that they can be pointed directly at 
the cylinder and the blanket roller, 
The feed and delivery end of the 
press require the same equipment 
as recommended for the flat-bed 
type of press. 

In addition to the supplementary 
lighting recommended for these 
critical seeing tasks, there is also 
need for general illumination in the 
pressroom of at least 10 foot-can- 
dles. Where a battery of presses is 
in operation, it is recommended that 
the overhead fixtures be lined up 
in the aisles between presses. This 
location not only provides light at 
this traffic point, but also throws 
light into the side frames where 
many of the more important press 
adjustments are located. 


Launder and Save 


JOSEPH MANUELL 


Equipment, Inspection & Test Department 
Westinghouse Electric & Manufacturing Co. 
East Pittsburgh 


OOD wiping rags cost about 20c 

a pound. A mechanic wipes his 
hands on one, throws it into the 
rubbish can. Yet a commercial laun- 
dry can clean and sterilize these rags 
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for about 3c a pound. And they can 
be laundered up to six times. 

Take a plant that uses 4,000 lb. of 
rags a month, Let’s say they cost 
17c a pound. Assume that 80 per 
cent of rags issued are 
returned for launder- 
ing, a fair average. 
Then, to play safe, let’s 
assume only four laun- 
derings at 8c a pound. 

Omitting the details 
for the sake of brevity, 
that makes 13,446 lb. of 
rags at a total cost of 
$962.58, whereas 13,- 
446 lb. of new stock 
cost $2,285.82. So we 
have an easy saving of 
$1,323.24. 

The only problem 1s 
how to collect the rags. 
We use the common or 
garden variety of paper 
burner, which costs 
less than $2, The aver- 
age plant might need 
about 40 of them, 50 
total investment in the 
case cited would be 
around $75. 









Plug-In. Pull-Out Instruments 


In the offing are some new electrical instruments 


that are cheaper to install, more convenient to use 


G. A. VAN BRUNT 


Associate Editor 


LECTRICAL instruments that 

can be plugged into a circuit as 

easily as a toaster will soon be 
available. Detachable watt-hour me- 
ters were placed on the market sev- 
eral years ago and have found wide 
acceptance by utility companies be- 
cause of the ease with which the 
meter can be installed or replaced. 
The same principle has now been 
applied by the Westinghouse Elec- 
tric & Manufacturing Company to 
ac. and d.c. voltmeters, ammeters, 
wattmeters, and a.c. power factor 
and frequency meters. 


The socket at the rear of 
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Maximum efficiency in the opera- 
tion of equipment, and proper con- 
trol of many processes, requires 
closeness of control and supervision 
that can be obtained only through 
the use of electrical instruments 
and meters. The value of these aids 
has long been firmly established, 
and extensive use is made of them 
in many plants. That such instru- 
ments and meters are not used still 
more widely is doubtless due in large 
part to the cost involved. That ob- 
stacle has been considerably reduced 
through the development of these 











socket-type or detachable electrical 
instruments and meters. 

A detachable instrument consists 
essentially of two units—a socket 
or mounting device provided with 
electrical connection jaws, and the 
instrument mechanism, which is 
mounted on a plate having electrical 
connection blades on the back and 
is inclosed in a glass housing. When 
the instrument is plugged into the 
socket all electrical connections be- 
tween the jaws in the socket and 
the blades on the instrument are 
automatically completed. Provision 
has been made for sealing the two 
parts together with a sealing ring 
which is designed to produce a 
weatherproof unit that may be used 
either indoors or out, as desired. 

Sockets for detachable instruments 
are made with either two or three 


the ammeter supports and connects it to the circuit 











threaded outlets to receive i-, l-, or 
14-in. pipe conduit. They are also 
available with knockouts in the back, 
for certain arrangements of wiring 
to and from the unit. Terminal 
blocks fitted with solderless termi- 
nals for connecting the incoming and 
outgoing wires are mounted in the 
socket. These terminal blocks also 
carry the heavy-duty jaws for re- 
ceiving the switch blade connections 
on the back of the instrument base. 

Standard sockets have been de- 
signed in a variety of styles, includ- 
ing vertical and horizontal arrange- 
ments, with or without knockouts in 
the back, and with or without circuit- 
closing devices, to meet almost any 
arrangement of wiring details. 

An instrument unit consists of a 
standard switchboard instrument 
mechanism with the dial mounted on 
a baseplate. All internal connec- 
tions are permanently made at the 
factory, including wiring to the 
mechanism and jumpers when these 
are necessary to complete the circuit. 
The baseplate is equipped with the 


heavy-duty connection blades_ re- 
ferred to above, which fit into the 
jaws in the socket. A heavy, an- 
nealed glass cover incloses and pro- 
tects the instrument mechanism and 
is held to the baseplate by a metal 
band having receptacles which slide 
onto lugs on the base when the cover 
is given a slight turn. 

The mechanisms used in these de- 
tachable instruments are the same 
as those used in the standard, large 
switchboard instruments. 

Self-contained detachable a.c. am- 
meters are available in capacities up 
to and including 75 amp. For larger 
currents a current transformer is 
used with a 5-amp. instrument. 
Single and polyphase wattmeters can 
be had in the self-contained type 
with ratings up to and including 20 
amp. at 115 volts. For higher rat- 
ings current transformers are used, 
and for higher voltages external re- 
sistors or transformers are used in 
the potential circuit. Self-contained 
d.c. ammeters can be had in ratings 
up to 30 amp. For larger current 


Conduit provides all the support needed by a detachable instrument. 
This ammeter is used to check the operation of a pulverizer 


68 








values shunts are used with a 50. 
millivolt d.c. ammeter. 

Direct-current voltmeters, self. 
contained, are available in ranges 
from 150 to 750 volts, and a.c. volt. 
meters from 150 to 600 volts. 

Certain sockets have circuit-clos- 
ing devices to provide a continuous 
circuit when the instrument is re. 
moved. Sockets with these features 
are recommended only where trans- 
formers are used, in which event the 
circuit-closing device shorts the sec- 
ondary when the instrument is re- 
moved from the socket. For instal- 
lations in which continuous circuit 
connections are required when jn- 
struments are not plugged in, a cir- 
cuit-closing insert is used in the 
socket. It consists of a plate with 
current connection blades and a 
standard glass cover which is plugged 
into the socket in the same manner 
as an instrument and continues the 
circuit: through the socket. 

Where low cost is important and 
the plant electricians are thoroughly 
used to handling non-insulated parts, 
a bare copper jumper can be fur- 
nished. A flat glass plate which 
accommodates the standard sealing 
ring is used for sealing sockets in 
which a copper jumper is used. Both 
of these circuit-closing devices can 
readily be removed and a detachable 
instrument plugged into the socket 
when desired. 


Cheaper to Install 


Cost of installing detachable in- 
struments will, it is estimated, be 
between 30 and 40 per cent less than 
for the conventional installation re- 
quiring a panel and supporting struc- 
ture. This saving comes about be- 
cause of the fact that the conduit 
which carries the wiring can be 
screwed into the socket and thus 
serves as a support for the socket 
and instrument. No other support 
is required. In this way an instru- 
ment can be installed wherever de- 
sired by running the necessary 
lengths of conduit to and from the 
socket. On motor installations pro- 
vision can be made for obtaining 
any desired reading or readings by 
installing one or more sockets at 
convenient places in the conduit. If 
a continuous check is needed, the 
required instruments can be left 
permanently in the sockets. On the 
other hand, when an_ occasional 
check-up is all that is required, one 
voltmeter or ammeter, say, will suf- 
fice for a number of motors, since it 
is merely necessary to plug it into 
the socket of each motor in turn and 
take the reading. 
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It’s poor policy to let desire to save money 


dictate circuit layouts, size of conductors, 


and other important features of design 


F. L. AIME 
Electrical Engineer 
Anaconda Wire & Cable Company 
New York 


PRECEDING article (May) 

brought out important problems 

that must be considered when 
laying out an industrial distribution 
system. Some of these problems will 
now be discussed in detail. 

Power supply to a plant is usually 
one of the following, or a combina- 
tion of them: 

1. Connection from street power 
lines direct, at factory voltage. 

2. Transformer bank connected to 
the street power lines. 

3. Power house on plant property. 


The ideal location for the point of 
supply is aS near as possible to 
the heaviest load or, with several 
loads, the point where the combina- 
tion of losses is a minimum and the 
voltage regulation is a minimum. 
Actually, the ideal location can sel- 
dom be utilized, due to limitations 
imposed by various conditions. 

If a plant has its own power house, 
such matters as fuel and water sup- 
ply and foundation conditions usu- 
ally determine the location of the 
plant, and the length of electric feed- 
ers becomes secondary. Where pro- 
cess steam is used any question of 
choice between short runs for steam 
or water pipes and short runs of 
cable will usually be decided in favor 
of the pipes, since it is easier to run 
cables. In fact, the matter of piping 
may help to determine the location of 
the power house. 


Power Supply and Load Center 


When energy is purchased the in- 
coming circuit voltage may be as 
high as 66,000 volts. Then the fol- 
lowing items will usually determine 
the terminal point for the incoming 
circuit: 

l. Right of way available to the 
Plant and in the yard. 

2. Freedom from interference. 

3. Safety precautions necessary in 
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the location of either overhead. lines 
or underground ducts. 
4. Proper separation of underground 
cables from hot water or steam pipes. 
5. Freedom from vibration. 


For these and other reasons it is 
not always possible to locate the 
main source of supply close to the 
center of the electrical load as defined 
above. Indeed, in the majority of 
instances it is necessary to locate it 
close to the property line, particu- 
larly when overhead lines are used. 
Therefore, the first rule for laying 
out an industrial power supply is: 
The ideal location of the power sup- 
ply is the center of the electrical 
load, but the mere cost of cable and 
conduit should not be permitted to 
be the only determining factor. Fre- 
quently the investment in longer 
cable runs is more than offset by 
other advantages. 





Disconnect switch 


Or! circuit breaker 


—L 0-4 


When Wiring Your Plant 


Many a manufacturer has found 
to his sorrow that he let a lump sum 
contract for electrical wiring with- 
out sufficient advance planning. If 
the source of supply is located from 
the sole viewpoint of saving on the 
cost of cable and conduit, a plant 
may be handicapped in many fea- 
tures of operation and production. 

The second point to consider is 
that a single source represents the 
first bottle neck in the supply sys- 
tem, but it is by no means the most 
important. It would be folly to as- 
sume that, since there is only one 
source of supply, there is no need 
to spend any money in securing re- 
liability of the distribution system. 
Failure of the main source of supply, 
even if there is only one, is a very 
infrequent occurrence, whereas fail- 
ures in a distribution system are 
altogether too frequent and unnec- 
essary. 


Protect Against Interruption 


When more than one source of 
power is available, care must be 
taken to make sure that if one fails 
the others will remain in operation. 
It is not possible to discuss that 
matter, or the question of how many 
sources of supply should be provided, 
since these require detailed engi- 
neering study. However, the sec- 


2,300-volt Source No./ 


Figure 1. Typical layout of 
ring-circuit distribution system 
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threaded outlets to receive i-, l-, or 
1i-in. pipe conduit. They are also 
available with knockouts in the back, 
for certain arrangements of wiring 
to and from the unit. Terminal 
blocks fitted with solderless termi- 
nals for connecting the incoming and 
outgoing wires are mounted in the 
socket. These terminal blocks also 
carry the heavy-duty jaws for re- 
ceiving the switch blade connections 
on the back of the instrument base. 

Standard sockets have been de- 
signed in a variety of styles, includ- 
ing vertical and horizontal arrange- 
ments, with or without knockouts in 
the back, and with or without circuit- 
closing devices, to meet almost any 
arrangement of wiring details. 

An instrument unit consists of a 
standard switchboard instrument 
mechanism with the dial mounted on 
a baseplate. All internal connec- 
tions are permanently made at the 
factory, including wiring to the 
mechanism and jumpers when these 
are necessary to complete the circuit. 
The baseplate is equipped with the 


heavy-duty connection blades. re- 
ferred to above, which fit into the 
jaws in the socket. A heavy, an- 
nealed glass cover incloses and pro- 
tects the instrument mechanism and 
is held to the baseplate by a metal 
band having receptacles which slide 
onto lugs on the base when the cover 
is given a slight turn. 

The mechanisms used in these de- 
tachable instruments are the same 
as those used in the standard, large 
switchboard instruments. 

Self-contained detachable a.c. am- 
meters are available in capacities up 
to and including 75 amp. For larger 
currents a current transformer is 
used with a 5-amp. instrument. 
Single and polyphase wattmeters can 
be had in the self-contained type 
with ratings up to and including 20 
amp. at 115 volts. For higher rat- 
ings current transformers are used, 
and for higher voltages external re- 
sistors or transformers are used in 
the potential circuit. Self-contained 
d.c. ammeters can be had in ratings 
up to 30 amp. For larger current 


Conduit provides all the support needed by a detachable instrument. 
This ammeter is used to check the operation of a pulverizer 
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values shunts are used with a 50.- 
millivolt d.c. ammeter. 

Direct-current voltmeters, self. 
contained, are available in ranges 
from 150 to 750 volts, and a.c. volt- 
meters from 150 to 600 volts. 

Certain sockets have circuit-clos- 
ing devices to provide a continuous 
circuit when the instrument is re- 
moved. Sockets with these features 
are recommended only where trans- 
formers are used, in which event the 
circuit-closing device shorts the sec- 
ondary when the instrument is re- 
moved from the socket. For instal- 
lations in which continuous circuit 
connections are required when in- 
struments are not plugged in, a cir- 
cuit-closing insert is used in the 
socket. It consists of a plate with 
current connection blades and a 
standard glass cover which is plugged 
into the socket in the same manner 
as an instrument and continues the 
circuit: through the socket. 

Where low cost is important and 
the plant electricians are thoroughly 
used to handling non-insulated parts, 
a bare copper jumper can be fur- 
nished. A flat glass plate which 
accommodates the standard sealing 
ring is used for sealing sockets in 
which a copper jumper is used. Both 
of these circuit-closing devices can 
readily be removed and a detachable 
instrument plugged into the socket 
when desired. 


Cheaper to Install 


Cost of installing detachable in- 
struments will, it is estimated, be 
between 30 and 40 per cent less than 
for the conventional installation re- 
quiring a panel and supporting struc- 
ture. This saving comes about be- 
cause of the fact that the conduit 
which carries the wiring can be 
screwed into the socket and thus 
serves as a support for the socket 
and instrument. No other support 
is required. In this way an instru- 
ment can be installed wherever de- 
sired by running the necessary 
lengths of conduit to and from the 
socket. On motor installations pro- 
vision can be made for obtaining 
any desired reading or readings by 
installing one or more sockets at 
convenient places in the conduit. If 
a continuous check is needed, the 
required instruments can be left 
permanently in the sockets. On the 
other hand, when an_ occasional 
check-up is all that is required, one 
voltmeter or ammeter, say, will suf- 
fice for a number of motors, since it 
is merely necessary to plug it into 
the socket of each motor in turn and 
take the reading. 


FACTORY MANAGEMENT and MAINTENANCE 


lay 


sys 
on 
tio 
lin 


the 


hi; 
loy 


C1) 


pl: 


Vi 





50- 


self. 
anges 
volt- 


slos- 
10us 

re- 
ires 
ans- 

the 
sec- 

re- 
stal- 
cuit 


cir- 
the 
vith 


ged 
ner 
the 


and 
hly 
rts, 
ur- 
ich 
ing 

in 
oth 
an 
ble 
ket 


in- 


al 





When Wiring Your Plant 


It’s poor policy to let desire to save money 
dictate circuit layouts, size of conductors, 
and other important features of design 


F. L. AIME 


Electrical Engineer 
Anaconda Wire & Cable Company 
New York 


PRECEDING article (May) 

brought out important problems 

that must be considered when 
laying out an industrial distribution 
system. Some of these problems will 
now be discussed in detail. 

Power supply to a plant is usually 
one of the following, or a combina- 
tion of them: 

1. Connection from _§ street 
lines direct, at factory voltage. 

2. Transformer bank connected to 


the street power lines. 
3. Power house on plant property. 


power 


The ideal location for the point of 
supply is as near as possible to 
the heaviest load or, with several 
loads, the point where the combina- 
tion of losses is a minimum and the 
voltage regulation is a minimum. 
Actually, the ideal location can sel- 
dom be utilized, due to limitations 
imposed by various conditions. 

If a plant has its own power house, 
such matters as fuel and water sup- 
ply and foundation conditions usu- 
ally determine the location of the 
plant, and the length of electric feed- 
ers becomes secondary. Where pro- 
cess steam is used any question of 
choice between short runs for steam 
or water pipes and short runs of 
cable will usually be decided in favor 
of the pipes, since it is easier to run 
cables. In fact, the matter of piping 
may help to determine the location of 
the power house. 


Power Supply and Load Center 


When energy is purchased the in- 
coming circuit voltage may be as 
high as 66,000 volts. Then the fol- 
lowing items will usually determine 
the terminal point ‘for the incoming 
circuit: 

1. Right of way available to the 
plant and in the yard. 

2. Freedom from interference. 

3. Safety precautions necessary in 


the location of either overhead. lines 
or underground ducts. 
4, Proper separation of underground 
cables from hot water or steam pipes. 
5. Freedom from vibration. 


For these and other reasons it is 
not always possible to locate the 
main source of supply close to the 
center of the electrical load as defined 
above. Indeed, in the majority of 
instances it is necessary to locate it 
close to the property line, particu- 
larly when overhead lines are used. 
Therefore, the first rule for laying 
out an industrial power supply is: 
The ideal location of the power sup- 
ply is the center of the electrical 
load, but the mere cost of cable and 
conduit should not be permitted to 
be the only determining factor. Fre- 
quently the investment in longer 
cable runs is more than offset by 
other advantages. 





Disconnect switch 


Many a manufacturer has found 
to his sorrow that he let a lump sum 
contract for electrical wiring with- 
out sufficient advance planning. If 
the source of supply is located from 
the sole viewpoint of saving on the 
cost of cable and conduit, a plant 
may be handicapped in many fea- 
tures of operation and production. 

The second point to consider is 
that a single source represents the 
first bottle neck in the supply sys- 
tem, but it is by no means the most 
important. It would be folly to as- 
sume that, since there is only one 
source of supply, there is no need 
to spend any money in securing re- 
liability of the distribution system. 
Failure of the main source of supply, 
even if there is only one, is a very 
infrequent occurrence, whereas fail- 
ures in a distribution system are 
altogether too frequent and unnec- 
essary. 


Protect Against Interruption 


When more than one source of 
power is available, care must be 
taken to make sure that if one fails 
the others will remain in operation. 
It is not possible to discuss that 
matter, or the question of how many 
sources of supply should be provided, 
since these require detailed engi- 
neering study. However, the sec- 
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ond rule covering an industrial power 
supply is: The power supply or the 
distribution system should and can 
be designed so that a long interrup- 
tion never occurs, except in the event 
of extreme emergency. 

So far the number of circuits, 
length of circuits, and size of cable 
are found to be of secondary import- 
ance. Too often one may be tempted 
to make circuit layouts for the pri- 
mary purpose of saving cable rather 
than with due regard to manufactur- 
ing processes. It must always be 
remembered that the power supply 
system in an industrial plant, im- 
portant as it is, is a mere accessory 
to the production of goods; it must, 
therefore, be considered first from 
the viewpoint of production, with 
circuit economy second. 


Two-Source, Ring-Circuit Layout 


After the grouping of motors, lo- 
cation of main sources of power sup- 
ply, relative importance of service 
continuity, and circuit voltages have 
been established, there comes the 
important economic and operating 
problem of determining: 

1. Number of circuits to each load. 

2. Size of copper conductor in each 
circuit. 

3. Type of insulation most suitable 
in each case. 

4. Geographic arrangement of cir- 
cuits. 

6. Types and sizes of conduits. 







































Figure 1 shows in simplified form 

one of the many ways of securing 
a reasonably dependable power dis- 
tribution system. It consists of one 
or more ring circuits in each im- 
portant building supplied by a radial 
system of feeders from each of two 
sources of power. The ring also 
feeds radial branch circuits to one 
or more motors or other devices and, 
where small motors are used, a trans- 
former is connected between the 
ring and the motor load-center. 
If one power source fails, the en- 
tire building or section can be sup- 
plied from the other. Likewise, 
when trouble occurs on one side of 
the building, the other side still 
can be served. The ring can be oper- 
ated normally open, that is, with 
one-half the ring on one feeder from 
each source, and closed in the event 
of failure of one source. If only 
one source is available, the ring can 
be fed from two separate feeders 
from the same source, if desired. 
The circuit arrangement is equally 
adaptable to any feeder voltage. On 
lower voltages the step-down trans- 
formers are, of course, omitted if 
unnecessary. 
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The simple layout shown here as- 
sumes that the motors and devices 
on one side are all part of the same 
process. Installation of motors on 
separate circuits should be made so 
that a disturbance or interruption 
on one circuit will take out such 
motors as will least disturb produc- 
tion on other lines. The layout 
should, therefore, have circuits to 
the motors arranged on a prefer- 
ential basis. 


A Radial System Is Often Used 


In Figure 2 is shown one feeder 
of a radial system, the other feeders 
being similarly arranged. This is 
a fairly common system, particularly 
in smaller plants. The double-bus 
system also can be used, although 
it is not common in industrial plants, 
probably because of cost. In this 
system each load center is connected 
to each of two buses through dis- 
connect switches, circuit breakers, 
or both. It has the advantage of 
high reliability, provided, of course, 
that the power supply is properly 
designed. For greatest reliability 
each bus should be connected to a 
separate source. These remarks are 
not intended to be a recommendation 
of any particular kind of layout, 
but merely to call attention to one 
of the innumerable possibilities of 
circuit arrangements. 

Networks similar to those used in 
large cities for downtown distribu- 
tion can be considered in individual 
buildings, but such an arrangement 
is seldom used, possibly because of 
the complexity of protection require- 


Figure 2. The radial system of 
distribution, of which one feeder 
is shown here, is frequently used 
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ments and the confusion in restoring 
service that is entailed. 

Where several iarge motors are 
operated in close proximity in the 
same department, it may be desir. 
able to have double feeds for them 
for greater reliability. One method 
is to run two feeders in the same 
conduit (making six wires instead of 
three, on a three-phase circuit) run 
both feeders into a switch at each 
motor, and _ install double-throw 
switches ahead of the starting 
switch. This arrangement will per- 
mit either motor to be connected on 
either feeder. If greater reliability 
is desired in the feeders themselves, 
the individual circuits can be run in 
separate conduits and, if necessary, 
by separate routes. 

When a group of small motors in 
a bank is to be connected, it is 
frequently satisfactory to use sin- 
gle-phase machines balanced on the 
three phases of a three-phase feeder. 
Each motor is connected directly to 
the feeder through a combination 
disconnect and starting switch. 


Separate Feeders for Heavy Loads 


Circuits supplying large heating 
devices should preferably be put on 
separate feeders of ample size. The 
same is true of welding devices, for 
the reason that they draw a heavy 
current on starting. If the voltage 
is not maintained at its rated value 
the operation is slowed down, the 
heat is insufficient, bad welds are 
made, and production suffers. 

This is another example of where 
the cost of cable should not be the 
only factor for determining the num- 
ber of circuits. Hence, the third 
rule to be followed in the design of 
the distribution system is: The 
total number of circuits for supply- 
ing motors, lighting, or other devices 
must be determined first by the 
requirements of the processes and 
production, and by the relative im- 
portance of continuity of service to 
each device. 

The production process itself will 
usually be the determining factor 
in the grouping of motors or other 
loads on common circuits. With 
large motors be careful to investi- 
gate the size of conductor and con- 
duit required before deciding to 
install more than one motor on the 
same feeder. In addition, determine 
the degree of reliability desired for 
these large motors; finally, decide 
whether two feeders instead of one 
should be run to these large indi- 
vidual motors. 

Obviously, the fourth rule for in- 

(Continued on page 95) 
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ELDING with its advantages and economies was the inevit- 


able choice in building the world’s biggest telescope. This tube, which 
is to carry the 200-in. mirror, is made of welded sub-assemblies bolted 
together. Built at the Philadelphia Works of Westinghouse Electric & 
Manufacturing Co., the completed tube will be shipped in one piece 
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UNDAMENTALLY, plant engi- 

neering is the planning to ac- 

complish a purpose and the art of 
diagnosing the cause of plant oper- 
ating and mechanical difficulties, 
with the subsequent application of 
remedies or equipment that will suc- 
cessfully solve the problem. 

Regardless of their nature, the 
remedies must be practicable and the 
equipment selected of the correct de- 
sign and type for the particular 
requirements. Occasionally it is dif- 
ficult to meet these specifications be- 
cause of a similarity in the basic 
characteristics of modern engineer- 
ing equipment. This basic similar- 
ity prevails in the various methods 
and types of equipment employed 
for transmitting power mechanically. 
In many instances this factor is the 
cause of improper selection. 

Correct and economical solution 
of driving problems depends upon 
a realization that the subject of me- 
chanical power transmission is most 
important and that its primary 


requisites must be understood. It 





When they give trouble it is pretty good evidence that there 
was a slip somewhere in selecting or installing the equipment 





Plan Your Power Drives 


WILLIAM STANIAR 


Mechanical Power Engineer 
E. I. duPont de Nemours & Company 
Wilmington, Del. 


is important because of its necessity 
in practically all industrial opera- 
tions. Regardless of the method 
employed for generation, power is 
usually applied mechanically. There- 
fore, unless the most suitable equip- 
ment and methods are employed, low 
efficiency, loss of production, and 
high maintenance costs result. 


Modern Requirements 


These modern requirements in- 
volve, mechanically, high velocity 
ratios, infinite variation of applied 
speed, rigidity or flexibility, high- 
starting torque resistance, shock and 
vibration, overload release and com- 
pactness. They involve, atmospher- 
ically, the deleterious action of acid 
fumes, the abrasive action of various 
dusts, and the destructive effects of 
high temperatures and moisture. 


Vibrations from this direct-connected ball mill are smoothed out by the herringbone gear and pinion 
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Primarily it must be realized that: 
(1) Mechanical power transmission 
is a definite engineering subject and 
not simply an auxiliary; (2) there 
are two general systems of mechan- 
ical power transmission; (3) each 
system is composed of several meth- 
ods; (4) each method is composed 
of several accessories; (5) each 
method of each system is adaptable 
for a definite purpose. 

A conception of these facts will 
facilitate proper selection, since me- 
chanical power equipment and meth- 
ods have been developed tc meet all 
requirements imposed by the me- 
chanical and atmospheric conditions 
encountered in modern industrial 
operations. Regardless, however, of 
the advances that have been made 
in rendering suitable equipment 
available, maintenance, power, and 
shutdown losses are continuously 
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evident. This situation exists be- 
cause the economic importance of 
correct mechanical power equipment 
is frequently overlooked. 

The magnitude of the investment 
in equipment of this character and 


-the savings possible by the utiliza- 


tion of available knowledge on the 
subject are possibly not apparent to 
the average executive and engineer. 
As an example, one of the largest 
industries in this country (the du- 
Pont Company) has an investment 
in manufacturing equipment of ap- 
proximately $200,000,000. At a 
conservative estimate, 3 per cent or 
$6,000,000 is invested in mechanical 
power equipment. 


Staggering Figures 


Average life of correct mechanical 
power equipment is estimated at six 
years. The annual replacement cost 
is, therefore, $1,000,000. Experi- 
ence has proved that improper equip- 
ment ofvthis character has an aver- 
age life of four years. On this 
basis, and for a similar investment 
the annual replacement expenditure 
would be $1,500,000, an increase of 
$500,000 a year. 

Figures like these are stagger- 
ing; nevertheless they are true of 
all industry in direct proportion to 
the investment. 

Modern mechanical power applica- 
tion must of necessity be divided into 
two general systems, the flexible and 
the rigid, and each system further 
divided into various methods. A 
clear understanding of these divi- 
sions will help to prevent wrong 
selection of driving method, wrong 
arrangement of the method selected, 
and faulty care and lubrication of 
the transmission accessories _in- 
volved. The losses experienced in 
the accessories of the method applied 
are usually the ultimate effect, and 
not the cause, of the trouble. 

When choosing the correct trans- 
mission method, it is of primary im- 
portance to decide which general 
system is most applicable to the 
character of the load and the equip- 
ment to be driven. This is demon- 
strated by the following experience: 

A ball mill containing 40,000 Ib. 
of steel balls and 12,000 lb. of ore 
was driven by a 250-hp., 500-r.p.m. 
synchronous motor flexibly coupled 
to a 450-hp., 2.7:1-ratio, herringbone 
gear unit that was rigidly coupled 
to a 6-in. diameter pinion shaft of 
the ball mill. A forged-steel cut 
spur pinion, 14-in. p.d. by 14 d.p. 
by 18-in. face, operating at 185 
r.p.m. meshed with a split, cut, cast- 
iron ring gear, 123-in. p.d. by 13 


d.p. by 18-in. face, bolted to the 
shell. The mill operated at 21 r.p.m. 

The herringbone gear unit was 
designed for 450 hp. to accommodate 
the heavy starting torque load of 
the ball mill. Such an assembly 
resulted in a rigid power-transmit- 
ting connection between motor and 
mill and supposedly was correct and 
ideal. On the contrary, trouble was 
experienced almost immediately. 
The bronze sleeve-type bearings on 
the slow-speed shaft and the outer 
races of the roller bearing on the 
high-speed shaft of the gear reduc- 
tion unit failed by cracking, the 
foundations supporting the pinion 
shaft bearing baseplate cracked, 
and eventually the pinion shaft bear- 
ings were torn loose. 

The case was perplexing, since 
after each failure and repair the 
alignment and setting of the entire 
installation were thoroughly checked. 
The final diagnosis and subsequent 
correction proved that, in view of 
the character of the load and the 
integral spur gearing of the ball mill, 
the rigid system of transmission had 
been misapplied. 

Severe shock and continuous vi- 
bration were caused by heavy start- 
ing torque conditions, the cascad- 
ing action of the balls in the mill, 
and the tooth backlash of the spur 
pinion and ring gear, which in the 
absence of a flexible and shock-ab- 
sorbing transmission medium col- 
lided with the vibrations generated 


in the herringbone gear unit. This 
condition caused a concentration of 
vibratory or fatigue stresses in the 
bearings of the reducer and along 
the pinion shaft of the mill. 

So the trouble was overcome by 
substituting a 450-hp. splash-lubri- 
cated silent chain drive of 2-in. pitch 
by 18-in. width for the herrigbone 
gear unit as a connection between 
the motor and pinion shaft of the 
mill. It is evident that the shocks 
and vibration generated by the ball 
mill and its integral spur gearing 
are now absorbed and dissipated by 
the flexible chain connection, because 
the installation, operating 24 hours 
a day for the past two years, has 
given perfect satisfaction with prac- 
tically no maintenance. 

An incident of this character sub- 
stantiates the claim that success or 
failure of a transmission installa- 
tion depends on the system selected. 


Flexible and Rigid Systems 


The flexible system is composed 
of the following methods: 
. Modern group employing belting. 
. Modern group employing chain. 
. Chain direct. 
. V-belt. 
. Pivoted motor, gravity or reaction- 
torque type. 
. Flexible, variable-speed units. 
7. Wearn Autoflex. 


All methods of this system are 


ar Wd 


for) 


A husky chain, inclosed in an oil-retaining casing, 
gives the first reduction in speed on this drive 
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shock-absorbing and, therefore, tend 

to reduce the effect of load impact 

and vibration. Certain methods of 

this system possess an inherent char- 

acteristic of “slip,” which in some 

instances is a protection to both 

prime mover and driven equipment. 
The rigid system is composed of 

the following methods: 

. Direct-coupled motor. 

. Worm gear reduction unit. 

. Spur gear reduction unit. 

Herringbone reduction unit. 

. Motorized reduction unit. 

Open gearing. 

. Combination of systems. 
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All methods of this system are 
non-elastic; therefore, resultant vi- 
brations are localized and must be 
absorbed by the transmission equip- 
ment. Sudden obstruction of the 
driven equipment causes destructive 
shock. Couplings of the torsional- 
resiliency type tend to protect, but 
their rea] function is to compensate 
for misalignment and slightly cush- 
ion the effect of starting torque. 


To Avoid Destruction 


Destruction of transmission equip- 
ment, whether of the flexible or rigid 
system, by total jamming of the 
driven machine can be avoided by 
the use of overload release couplings 
and, to some extent, by shear pins. 

Methods of the rigid system func- 
tion with high efficiency for light, 
moderate, and heavy, steady loads. 





In view of a similarity of appli- 
cation for certain mechanical power 
methods of both the flexible and the 
rigid systems, parallel situations can 
be simplified by a consideration of 
the following generalizations: 


1. High Starting Torque. Injuri- 
ous to any transmission method, un- 
less relieved electrically or by me- 
chanical means interposed between 
prime mover and load. 

2. Low or Moderate Starting 
Torque. Controllable by friction 
clutch or tight and loose pulleys. 
Any method of either the flexible or 
rigid system is suitable. 

3. Power Requirements. Funda- 
mental basis for decision between 
group drive and direct connection, 
unless only one or two driven units 
are involved and the ratio of speed 
application is high. 

4. Intermittent or Steady Load. 
Methods of the flexible system are 
more adaptable to intermittent or 
fluctuating loads, whereas those of 
the rigid system are more suitable 
for steady loads. 

5. Frequent Starting and Stop- 
ping. Injurious to methods of the 
rigid system if high torque is in- 
volved and the power is high. Meth- 
ods of the flexible system are more 
capable of absorbing such shocks. 
With the group method the friction 
clutch is the best control for this 
condition. 

6. Choice between Across-the- 
Line and Compensator-Start Motors. 





Left, an example of the flexible system is a motor, ceiling-mounted 


on a pivoted base, which drives a lineshaft through belting. 


Right, 


here a vertical motorized reduction unit is used to drive a mixing tank 
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Starting torque should control this 
selection. 

7. Type of Motor. Slipring for 
high starting torque, unless the ac. 
celeration of the load is assisted by 
a suitable mechanical device. High- 
starting torque for moderate start- 
ing torque loads. Standard squir- 
rel cage for all low-torque drives 
and for high-torque loads when con- 
nected through a mechanical high- 
torque device. 

8. Dust, Corrosive Fumes, Flam- 
mable Vapors. Dust of the abra- 
sive type and corrosive fumes are 
injurious to equipment in any method 
of transmission; therefore, under 
such conditions methods involving 
equipment capable of perfect inclos- 
ure should be used. Where filam- 
mable vapors exist, the hazard of 
static electricity and frictional heat 
must be considered. 

9. Spillage of Corrosive Acids, 
This condition should prohibit the 
use of group drive by belting. With 
group drive by chain the chains 
should be totally inclosed. Under 
this condition equipment used with 
all methods of the flexible and the 
rigid systems should be totally in- 
closed. 

10. Lubrication. With all meth- 
ods of both the flexible and the rigid 
systems excepting flat belting, V- 
belting, and pivoted motor installa- 
tions, periodic lubrication is re- 
quired. The lubrication should be 
of the correct type for the service 
and the method of application such 
that it is accessible and capable of 
furnishing the correct amount of 
lubrication at the right place at the 
right time. 


Group or Individual 


Before discussing the merits and 
the differentiating characteristics of 
the various methods of the flexible 
and the rigid systems it will be neces- 
sary to consider briefly group and 
individual drives. In choosing be- 
tween these types of drives in indus- 
trial operations the governing fac- 
tors are arrangement of apparatus, 
power requirements, character of 
load, and atmospheric conditions. 

Group driving by either belting or 
chain is particularly economical from 
a power, maintenance, and first-cost 
standpoint, if: (1) the driven equip- 
ment can be arranged in batteries 
either in line or in parallel; (2) the 
running load of each unit does not 
exceed 5 to 7 hp. for belting and 
10 hp. for chain; (8) the starting 
torque of each unit is normal; (4) 

(Continued on page 94) 
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A. C. Wave Witndings 


Connecting diagrams and tables for windings 


having 61% slots per pole per phase 


A. C. ROE 


Railway Engineering Department 


Westinghouse Electric & Manufacturing Company 


ITH THIS article are pre- 

sented the connecting diagram, 

Figure 10, Connecting Table 
X, and Checking Chart X for wave 
windings having 6% slots per pole 
per phase, 

Four general types of slots are 
used for ac. rotors having wave 
windings. The openings in the top 
of the slots are dependent to a large 
extent on the number of conductors 
per slot; this factor also governs the 
method of inserting the coils in 
them. The four general slot com- 
binations and slot shapes are shown 
in one of the illustrations. 

Coils used for a.c. wave-wound 
rotors are made either one-piece or 
two-piece. The latter type of coil 
has the ends connected together at 
the rear with figure-8 connections. 


Checking Chart X. 


East Pittsburgh, Pa. 


Two-piece coils are somewhat easier 
to wind into the slots than the one- 
piece, but the extra soldered connec- 
tions at the rear ends of the two- 
piece coils offset this slight advan- 
tage; therefore the one-piece coil is 
more commonly used. 

Most strap-wound coils for a.c. 
wave-wound rotors have the conduc- 
tors insulated separately; hence one 
strap can be fed through the open- 
ing in the top of the slot at a time. 
With two conductors per slot, as in 
diagram A, the slot opening is cen- 
tered and there is only one way to 
insert the coils, top or bottom coil 
halves. 

When there are four conductors 
per slot, an overhung type of slot 
is used, as shown in diagram B. 
The straight side of the slot is 


usually placed so that the inside 
strap of the top coil half comes 
against the straight side. With left- 
hand coils the straight side of the 
slot will be on the observer’s right, 
when looking at the lead or collector- 
ring end of the rotor. 

In winding one-piece coils having 
four conductors per slot into the 
overhung type of slot, the inside bot- 
tom strap is fed in first, followed by 
the outside strap. Referring to dia- 
gram B, the bottom strap marked 
Lead would be the second one fed in. 
Then with the top coil half the out- 
side strap would be fed in first and 
pushed over under the overhanging 
part of the tooth; the inside strap 
would then be fed in against the 
straight side of the slot. 

Therefore, with rotors using four 


616 Slots per Pole per Phase 








Phases 
No. of No. of 
Slots Poles Polarity Cc B A 
- ‘ r 14 13 12 11 10 9 8 Sy SS eS tfryrxewyv 
J ... 33 32 31 30 29 28 27 26 25 24 23 22 21 _.. 20 19 18 17 16 15 
t 53 52 51 50 49 48 47 ... 4 45 44 43 42 41 40 39 38 37 36 35 34 
| _.. 72 71 70 69 68 67 66 65 64 63 62 61 60 ... 59 58 57 56 55 54 
said 6 * 92 91 90 89 88 87 86 _.. 85 84°83 82 81 80 79 78 77 76 75 74 73 
| ... 111 110 109 108 107 106 105 104 103 102 101 100 99 ... 98 97 96 95 94 93 
156 8 * 131 130 129 128 127 126 125 _.. 124 123 122 121 120 119 118 117 116 115 114 113 112 
| _.. 150 149 148 147 146 145 144 143 142 141 140 139 138 _.. 137 136 135 134 133 132 
7 10 t 170 169 168 167 166 165 164 _.. 163 162 161 160 159 158 157 156 155 154 153 152 151 
| _.. 189 188 187 186 185 184 183 182 181 180 179 178 177 ... 176 175 174 173 172 171 
234 12 t 209 208 207 206 205 204 203 _.. 202 201 200 199 198 197 196 195 194 193 192 191 190 
| _.. 228 227 226 225 224 223 222 221 220 219 218 217 216 _.. 215 214 213 212 211 210 
473 14 t 248 247 246 245 244 243 242 ... 241 240 239 238 237 236 235 234 233 232 231 230 229 
J _.. 267 266 265 264 263 262 261 260 259 258 257 256 255 ... 254 253 252 251 250 249 
$12 16 , 287 286 285 284 283 282 281 ... 280 279 278 277 276 275 274 273 272 271 270 269 268 
i -.. 306 305 304 303 302 301 300 299 298 297 296 295 294 _.. 293 292 291 290 289 288 
ate 18 t 326 325 324 323 322 321 320 ... 319 318 317 316 315 314 313 312 311 310 309 308 307 
J ... 345 344 343-342 341 340 339 338 337 336 335 334 333 ... 332 331 330 329 328 327 
7” 20 t 365 364 363 362 361 360 359 ... 358 357 356 355 354 353 352 351 350 349 348 347 346 
" i _.. 384 383 382 381 380 379 378 377 376 375 374 373 372 _.. 371 370 369 368 367 366 
4 22 t 404 403 402 401 400 399 398 ... 397 396 395 394 393 392 391 390 389 388 387 386 385 
‘ J _.. 423 422 421 420 419 418 417 416 415 414 413 412 411 -.. 410 409 408 407 406 405 
- 24 t 443 442 441 440 439 438 437 ... 436 435 434 433 432 431 430 429 428 427 426 425 424 
i . 462 461 460 459 458 457 456 455 454 453 452 451 450 _ 449 448 447 446 445 444 
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shock-absorbing and, therefore, tend 

to reduce the effect of load impact 

and vibration. Certain methods of 

this system possess an inherent char- 

acteristic of “slip,” which in some 

instances is a protection to both 

prime mover and driven equipment. 
The rigid system is composed of 

the following methods: 

1. Direct-coupled motor. 

. Worm gear reduction unit. 

. Spur gear reduction unit. 

. Herringbone reduction unit. 

. Motorized reduction unit. 

Open gearing. 

Combination of systems. 
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All methods of this system are 
non-elastic; therefore, resultant vi- 
brations are localized and must be 
absorbed by the transmission equip- 
ment. Sudden obstruction of the 
driven equipment causes destructive 
shock. Couplings of the torsional- 
resiliency type tend to protect, but 
their real function is to compensate 
for misalignment and slightly cush- 
ion the effect of starting torque. 


To Avoid Destruction 


Destruction of transmission equip- 
ment, whether of the flexible or rigid 
system, by total jamming of the 
driven machine can be avoided by 
the use of overload release couplings 
and, to some extent, by shear pins. 

Methods of the rigid system func- 
tion with high efficiency for light, 
moderate, and heavy, steady loads. 


In view of a similarity of appli- 
cation for certain mechanical power 
methods of both the flexible and the 
rigid systems, parallel situations can 
be simplified by a consideration of 
the following generalizations: 


1. High Starting Torque. Injuri- 
ous to any transmission method, un- 
less relieved electrically or by me- 
chanical means interposed between 
prime mover and load. 

2. Low or Moderate Starting 
Torque. Controllable by friction 
clutch or tight and loose pulleys. 
Any method of either the flexible or 
rigid system is suitable. 

3. Power Requirements. Funda- 
mental basis for decision between 
group drive and direct connection, 
unless only one or two driven units 
are involved and the ratio of speed 
application is high. 

4. Intermittent or Steady Load. 
Methods of the flexible system are 
more adaptable to intermittent or 
fluctuating loads, whereas those of 
the rigid system are more suitable 
for steady loads. 

5. Frequent Starting and Stop- 
ping. Injurious to methods of the 
rigid system if high torque is in- 
volved and the power is high. Meth- 
ods of the flexible system are more 
capable of absorbing such shocks. 
With the group method the friction 
clutch is the best control for this 
condition. 

6. Choice between Across-the- 
Line and Compensator-Start Motors. 





Left, an example of the flexible system is a motor, ceiling-mounted 


on a pivoted base, which drives a lineshaft through belting. 
here a vertical motorized reduction unit is used to drive a mixing tank 


Right, 
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Starting torque should control this 
selection. 

7. Type of Motor. Slipring for 
high starting torque, unless the ac. 
celeration of the load is assisted by 
a suitable mechanical device. High- 
starting torque for moderate start- 
ing torque loads. Standard squir. 
rel cage for all low-torque drives 
and for high-torque loads when con- 
nected through a mechanical high. 
torque device. 

8. Dust, Corrosive Fumes, Flam- 
mable Vapors. Dust of the abra- 
sive type and corrosive fumes are 
injurious to equipment in any method 
of transmission; therefore, under 
such conditions methods involving 
equipment capable of perfect inclos- 
ure should be used. Where flam- 
mable vapors exist, the hazard of 
static electricity and frictional heat 
must be considered. 

9. Spillage of Corrosive Acids, 
This condition should prohibit the 
use of group drive by belting. With 
group drive by chain the chains 
should be totally inclosed. Under 
this condition equipment used with 
all methods of the flexible and the 
rigid systems should be totally in- 
closed. 

10. Lubrication. With all meth- 
ods of both the flexible and the rigid 
systems excepting flat belting, V- 
belting, and pivoted motor installa- 
tions, periodic lubrication is re- 
quired. The lubrication should be 
of the correct type for the service 
and the method of application such 
that it is accessible and capable of 
furnishing the correct amount of 
lubrication at the right place at the 
right time. 


Group or Individual 


Before discussing the merits and 
the differentiating characteristics of 
the various methods of the flexible 
and the rigid systems it will be neces- 
sary to consider briefly group and 
individual drives. In choosing be- 
tween these types of drives in indus- 
trial operations the governing fac- 
tors are arrangement of apparatus, 
power requirements, character of 
load, and atmospheric conditions. 

Group driving by either belting or 
chain is particularly economical from 
a power, maintenance, and first-cost 
standpoint, if: (1) the driven equip- 
ment can be arranged in batteries 
either in line or in parallel; (2) the 
running load of each unit does not 
exceed 5 to 7 hp. for belting and 
10 hp. for chain; (8) the starting 
torque of each unit is normal; (4) 
(Continued on page 94) 
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A. C. Wave Windings 


Connecting diagrams and tables for windings 


having 61% slots per pole per phase 


A. C. ROE 


Railway Engineering Department 


Westinghouse Electric & Manufacturing Company 


ITH THIS article are pre- 

sented the connecting diagram, 

Figure 10, Connecting Table 
X, and Checking Chart X for wave 
windings having 64 slots per pole 
per phase. 

Four general types of slots are 
used for a.c. rotors having wave 
windings. The openings in the top 
of the slots are dependent to a large 
extent on the number of conductors 
per slot; this factor also governs the 
method of inserting the coils in 
them. The four general slot com- 
binations and slot shapes are shown 
in one of the illustrations. 

Coils used for a.c. wave-wound 
rotors are made either one-piece or 
two-piece. The latter type of coil 
has the ends connected together at 
the rear with figure-8 connections. 


Checking Chart X. 


East Pittsburgh, Pa. 


Two-piece coils are somewhat easier 


to wind into the slots than the one- 
piece, but the extra soldered connec- 
tions at the rear ends of the two- 
piece coils offset this slight advan- 
tage; therefore the one-piece coil is 
more commonly used. 

Most strap-wound coils for a.c. 
wave-wound rotors have the conduc- 
tors insulated separately; hence one 
strap can be fed through the open- 
ing in the top of the slot at a time. 
With two conductors per slot, as in 
diagram A, the slot opening is cen- 
tered and there is only one way to 
insert the coils, top or bottom coil 
halves. 

When there are four conductors 
per slot, an overhung type of slot 
is used, as shown in diagram B. 
The straight side of the slot is 


usually placed so that the inside 
strap of the top coil half comes 
against the straight side. With left- 
hand coils the straight side of the 
slot will be on the observer’s right, 
when looking at the lead or collector- 
ring end of the rotor. 

In winding one-piece coils having 
four conductors per slot into the 
overhung type of slot, the inside bot- 
tom strap is fed in first, followed by 
the outside strap. Referring to dia- 
gram B, the bottom strap marked 
Lead would be the second one fed in. 
Then with the top coil half the out- 
side strap would be fed in first and 
pushed over under the overhanging 
part of the tooth; the inside strap 
would then be fed in against the 
straight side of the slot. 

Therefore, with rotors using four 
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conductors per slot and overhung 
teeth the position of the coil with 
respect to the overhang should be 
noted and recorded, if the collector 
rings and shaft are to be removed 
for repairs. 

When there are six conductors per 
slot, diagram C, the slot opening is 
central. When inserting the bottom 
conductors the outside strap is put 
in first; then, the inside strap, and 
finally the middle strap are driven 
in. The inside strap of the top coil 
half is usually inserted first, since 
the pull drags it into place and holds 
it; then the outside strap is forced 
in and over, after which the middle 
strap is driven in. In most instances 
the middle strap can be started at 
the rear end, but where trouble is 
encountered at the rear the middle 
strap can be started at the front or 
lead end, since the drag or pull due 
to the closed rear end is less and an 
opening can be made more easily. 

If there are eight conductors per 
slot, as in diagram D, the slot open- 
ing is central. When inserting the 
straps of the bottom coil half the 
inside strap is inserted first, fol- 
lowed by the second inside strap or 
straps 1 and 2 reading from left to 
right of diagram D. Next, the out- 
side or 4 strap is inserted and pushed 
over against the far side of the slot: 
then the remaining strap, 3, is driven 
in. Note that strap 3 is almost di- 
rectly under the slot opening; straps 
1 and 2 stay in place better by reason 
of the shape of the coil and the direc- 
tion of the winding. 

As a rule less trouble is experi- 
enced with the bottom coil halves, 
since the full depth is available for 
arranging the straps. 

When inserting the straps of the 
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Left, shapes of slots used on a.c. rotors having wave windings 


Figure 10 (right). Connecting diagrams for a.c. wave windings 
having 6% slots per pole per phase. These diagrams are used 


with Connecting Table X 


top coil half, when there are eight 
conductors per slot, the inside top 
strap at the right of diagram D is 
put in place first. Then the second 
top strap followed by the fourth or 
outside strap are inserted. Thus 
reading from right to left the order 
of insertion is 1, 2,4. The last strap, 
8, is then driven in. 

From the foregoing it is obvious 
that full advantage is taken in all 
instances of the pull of the coil when 
selecting the straps to be inserted 
first, and the follow-up sequence. 

Heavy winding cells should be 
avoided, material 0.010 or 0.015 in. 


B Phase 
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thick being satisfactory for most 
cases. An important reason for us- 
ing thin cells is to prevent restrict- 
ing the slot opening and crowding 
the conductors under it, after they 
are in place, which would make it 
more difficult to insert the last strap. 

To tighten straps in slots width- 
wise, strips of fishpaper, fullerboard, 
or fiber can be driven in between the 
straps after they are all in place. 

(A succeeding article will present 
diagrams and charts for wave wind- 
ings having seven slots per pole per 
phase. Banding of rotors will also 
be discussed.—Ed.) 
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4 78 ‘1 59 55 36 
-. 7 1 98 94 75 
8 156 ‘1 137 133 114 

10 195 ‘1 176 172 153 

12 234 #1 215 211 192 

14 273 ‘1 254 250 231 

16 312 41 293 289 270 
18 351 41 332 328 209 

20 390 11 371 367 348 

22 429 ‘1 410 406 387 

24 468 41 449 445 426 


4 27 7 3 62 
4 27 7 3 62 
$105 85 81 62 
4 66 46 42 23 
$105 85 81 62 
4183 63 59 40 
4105 85 81 -: 62 
4144 124 120 = 101 
4 261 241 237 218 
4144 124 120 = 101 
4183 163 143 124 


C Phase Short-Pitch 

Connections 

Bottom Leads Top Leads ———~——— 
SP SP 

Oe c* Cc C4 1-3-5 246 
2 “ao 33 29 10 5 4 
f; 20 33 29 10 5 4 
7 53 33 29 10 5 4 
?-43}3 111 107 88 5 4 
* 170 150 146 127 5 4 
* "92 72 68 49 D 4 
* 209 189 185 166 5 4 
4% 248 228 224 205 5 4 
* 131 111 107 88 5 4 
# 287 267 753 244 5 4 
* S65 245 241 222 5 4 





* See Figure 10 for connecting layout. 





Front pitch = 1 and 20. Back pitch = 1 and 21. 


Short pitch (SP) = 1 and 19. 
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Not Just an Ordinary 
Chute—It Sorts Too 
E. H. Trick, San Antonio, Tex. 


Our problem was to get merchan- 
dise down quickly from the new 
mezzanine floor in one of our ware- 
houses to either the floor beneath 
or onto a waiting truck. The electric 
hoist available was too slow for the 
10-foot drop, so we decided to build 
a movable chute. 

Our experience with chutes was 
that if made with sheet metal sides 
and bottom, a lot of bending, rolling, 
and forming was necessary and a 
great many dies had to be impro- 
vised—all of which is troublesome 
and expensive. This chute had to 
have both belly and bow, so that cer- 
tain packages would come gently to 
rest before leaving the chute, to be 
removed by hand, while others had 
to bounce nimbly off the end onto a 
- truck. This, to us, seemed quite a 
' problem. 

Principal items to be chuted down 
were: tight rolls of wire fencing, 
the familiar woven kind, varying in 
size from 12 in. in diameter by 36 
in. long to 80 in. in diameter by 


























VOLUME 95, NUMBER 6—JUNE, 1937 


58 in. long; tight rolls of barbed 
wire, about 13 in. in diameter by 
12 in. long; cardboard boxes of tubu- 
lar asbestos insulation, 15x18x26 in.; 
big, bulky paper sacks of granulated 
asbestos insulation about 8x13x32 in. 
in size. 

Tightly wound bundles of wire, 
either woven or plain, will skid down 
an incline at a rapid rate, but paper 
is a natural friction material and 
will not slide easily on extended sur- 
faces. The widely divergent coeffi- 
cients in this case had to be har- 
monized somehow. 

We accomplished that feat in this 
manner. We laid out the chute ac- 
cording to the general outlines of a 
solid sheet chute—a short horizontal 
section on which the item to be 
chuted could be placed, an incline of 
approximately 34 deg., a well or 
belly at the bottom of the incline, 
and beyond that, the rise or bow; 
this with two parallel 3-in. channels 
set back to back, 12 in. apart. 

Into this pair of parallels we set, 
at short intervals, a series of angle 
brackets made of 13x3/16-in. angles 
14 in. long welded to form a right 
angle like a carpenter’s square. These 
were welded into the 
channel frame on legs 
of varying length so 
that the apexes of 
the right included an- 
gles would all lie in 
the varying curva- 
tures of the base line 
as developed on the 
drafting board. 

Along the sides of 
these V’s, spaced 
about 3 in. apart, were 
laid 3-in. round rods, 
tack - welded parallel 
to each other. Such 
bars are easily bent 
into curves leading 
anywhere, so that 


they were easily made to parallel the 
line developed on the drafting board. 

The top of the chute rests on an 
adjustable steel bracket fastened to 
the edge of the mezzanine floor so 
that it may be raised or lowered at 
will. The bottom end is furnished 
with a single leg with a broad foot 
that rests on the floor and gives 
the chute plenty of stability. 

A little use wore the round rods 
bright and slick so that the thing 
fulfilled the theory of its design a 
hundred per cent; the big fat sacks 
come to rest in the belly of the chute 
and may be removed by hand without 
injury, while the tight bales of wire 
hop lightly onto the waiting truck. 

The actual material and labor cost 
was $34.42 although the thing is 
25 ft. long and reaches 113 ft. high. 


Mr. Trick’s contribution has been 
awarded the $10 payment offered by the 
editors for the best Operating Short 
submitted during the past month. 


Route Cards Keep Production 
and Costs Straight 


FRANKLIN K. ZIMMERMAN 
Cost Accountant 
The Aro Equipment Corporation 
Bryan, Ohio 


An efficient way of routing ma- 
chined parts through the manufac- 
turing departments has been devel- 




















oped, that keeps set-up men and ma- 
chine operators fully aware of what 
is expected of them in performing 
the various operations. Prior to the 
adoption of this procedure, routings 
of parts were in the hands of the 
foreman only, and were therefore 
rather inaccessible to the machinists. 

Occasionally, operations were con- 
fused. For example, operation No. 5 
might be performed prior to opera- 
tion No. 4 (in cases where it was 















immaterial which should come first), 
and since No. 5 was in reality the 
fourth operation to be performed, 
the time consumed was reported as 
direct work on operation No. 4. This, 
obviously, made it impossible to keep 
accurate costs by operations, which 
is essential to good cost analysis. 

Further advantages of putting 
routings into the hands of operators 
include: 

1, A check on the tool-dispensing 
department. For example, it will 
prevent an operator from omitting 
a reaming operation just because the 
tool room failed to provide him with 
a reamer. Since the operation is 
called for on the route card, the 
operator will demand the tool. 

2. The operator sees the relation 
of his task to the other operations, 
and will often suggest changes in 
procedure that save time either in 
direct work, or indirect labor such 
as trucking, inspection, and so on. 

3. A complete set of route cards is 
available to the engineering, cost, 
and tool departments. A careful 
study of these routings often results 
in great savings. 

This method for putting operation 
routings into the hands of opera- 
tors includes the use of an envelope 
with celluloid front, in which the 
route card may be placed. This elimi- 
nates clerical work by keeping the 
cards clean and fit for repeated use. 
The number of envelopes necessary 
corresponds with the number of parts 
that may be in production at one 
time. 

When a production order is issued, 
the route card for the part is with- 
drawn from the file, placed in an 
envelope, and it then accompanies the 
part through the manufacturing 
process, from operation to operation. 
When the order is complete, the 
route card is taken from the en- 
velope, refiled, and held for future 
use and reference. Thus, clerical 
work is minimized by avoiding the 
necessity of making new route cards 
for each production order. 
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If work is not fed prop- 
erly it may cause difficulty with 
drive, or poor quality work. 
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Pedal Does Away 
with Manual Lifting Job 


R. A. SHaw, Safety Engineer 
Murray Corporation of America 
Detroit 


By installing a pedal lifting ar- 
rangement at the point where our 
automobile bodies are switched from 
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roller to overhead monorail conveyor, 
we have eliminated a lifting opera- 
tion which used to be done by hand, 
with constant threat of rupture to 
the operators. 

The bodies arrive at this point 
after cleaning operations prepara- 
tory to painting. They are carried 
through the painting process by the 
overhead conveyor. Formerly, it was 
necessary to lift the end of the 
body by man power in order to slip 
the conveyor loops over the cross 
rod of the conveying cradle. Now the 
pedal arrangement makes it possible 
for the body to be raised and the 
loops slipped on the rod with no effort. 


et 


Wash windows and sky- 
lights regularly and often to keep 
illumination at its maximum and 
save lighting dollars. 


Keeping Fingerprints Off 
Cleaned Surfaces 
JOHN E. Hyer, Peoria, IIil. 


Freshly cleaned surfaces, ready for 
application of finishing materials, 
can be spoiled if handled with bare 
hands. Our fingers always carry 
a certain amount of grease, even 
when we consider them clean, and if 
the hands have any perspiration on 
them, the acid content of the per. 
spiration can do damage. 

Hooks, forks, and other handling 
tools can be used for cleaned parts 
of various shapes. If none of thege 
is practical, one can always wear a 
pair of clean canvas gloves. The 
small added cost of a reasonable 
amount of care used in this respect 
will be justified in the long run. 
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Check bearings — friction 
losses due to worn bearings may 
be great. 
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Simple Outfit Measures 
Surface Reflections 


A very simple method of compar- 
ing the reflecting powers of all sorts 
of surfaces, useful in painting walls, 
finishing interior trimming, or study- 
ing decorative effects, has been de- 
veloped by Rogers B. Johnson, Super- 
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Snacks at odd periods of the day ward off fatigue and preserve cheerful disposi- 
tions, so Westinghouse Electric & Manufacturing Company has put into use 


three of these rolling cafeterias at its East Pittsburgh works. 


Five times a 


day they appear in the aisles with loads of sandwiches, milk, coffee, ice cream, 


candy, pie and cake. 


Designed by the manager of the employes’ restaurants, 


they are operated under supervision of the company’s medical department 
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intendent of Maintenance at Harvard 
University. 

All that is necessary is to place a 
sample of the surface material on 
a piece of wood, metal, or even cloth 
or paper over a 6-inch square opening 
at the front of a two-compartment 
box, containing a frosted 15-watt 
incandescent lamp in -one compart- 
ment and a window in the second 
against which a light meter is placed. 
This meter shows foot-candle inten- 
sity of light reflected from each 
sample exposed. 

The complete outfit is light and 
compact. When a sample such as a 
painted board or piece of wallpaper 
is placed over the open front of the 
box in such a way as to prevent 
escape of light, the reflected light 
is thrown back through the window 
on the foot-candle meter. The com- 
partment inclosing the lamp is 3 in. 
wide and painted white for 2% in. 
of its depth. The other compart- 
ment is finished in black to prevent 
internal reflection. The meter is 
supported on a bracket at rear of 
the box. This bracket has a recess 
f-in. deep which holds the meter in 
position. 
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$10 will be paid for the 
best Operating Short sub- 
mitted during the month 
of June. The Editors are 
the judges. Other Shorts 
accepted will be paid for 


at attractive rates 








Old Conveyor Belting 
Makes Good Floor Mats 


ELTON STERRETT, Longview, Tex. 


Conveyor belts that have outlived 
their usefulness on the service for 
which they were designed can be 
reclaimed as rugged, weatherproof 
mats for floors, aisles, and passage- 
ways, even when they must be ex- 
posed to acids or other severe condi- 
tions. 

Stripped of the worn outer ply, 
the carcass of the belt is cut into 
sections to fit the space to be pro- 
tected. After laying out any desired 
pattern with ruler and pencil, alter- 
nating holes are cut through the 
belt with mallet and chisel. The 


ends of fabric exposed by this per- 
forating process afford a non-skid 





footing which renders the mat safe 
even when covered with water. In 
addition, the holes act as scrapers 
to clean footwear and thus still 
further increase the safety feature 
of the tread. 

When one side becomes channeled 
by traffic, the mat may be turned 
over, presenting a new surface. As 
the plies wear down, they may be 
stripped from the carcass, leaving 
new surfaces. 

One plant finds these mats useful 
at aisle intersections where truck 
wheels wear gutters in the floor. 


Fe 


Painting aisle lines in de- 
partments where much material 
is moved about will prevent its 
being set down in passageways. 
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Soldering Fixtures Padded 

with Enameled Strips 

Puiuie F. Atwoop, Terryville, Conn. 
Often soft soldering is done in 
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maintenance work. If fixtures are 
made of wood heat of the solder 
burns the wood away, leaving low 
spots that cause more solder to be 
used than necessary and throwing 
parts out of line. 

Common metals do not lend them- 
selves for the use of pads for these 
fixtures because they become soldered 
to the work. Also, acids in the sol- 
dering salts eat these metals out in a 
short time. Aluminum does not work 
on parts that must be plated because 
minute particles are picked up to 
make pits and blisters on plated 
surfaces. 

Old agate and porcelain enameled 
ware or discarded enameled signs 
can be cut up with shears into strips 
to serve as pads, and the difficulties 
will be overcome. Life of these 
strips should be about a year or two; 
then failure will occur from the heat 
cracking the enamel. 
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When even distribution of 
heat becomes a problem during 
cold spells, check temperatures 
at intervals in all departments to 
see that no one is hogging the 
heat. 
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Special Supports Make 
Conveyor Height Adjustable 


JOHN I. THOMPSON 
Assistant Plant Engineer 
Bristol-Myers Company, Hillside, N. J. 


This shows a method used to facil- 
itate adjustments in height of port- 
able, gravity conveyors. 

A great deal of shafting had just 
been made obsolete, so it was cut 
into proper lengths and the ends 





turned down. One end was then 
threaded left-hand, the other right. 
Corresponding left-hand and right- 
hand nuts were welded to the con- 
veyor legs, casters attached to slotted 
“boots,” and the job assembled. To 
raise the conveyor, the legs are slid 
upward in the “boots,” the shafting 
is turned in the nuts to tighten it 
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and create a friction grip on the 
“boots.” This holds the legs in the 
elevated position. 

It was found that the conveyor 
was a little heavy for one man to 
lift with one hand while tightening 
the shafting with the other, so lugs 





that he might lift the conveyor to 
the desired height and tighten the 
friction grips with his foot. Pro- 
vision was made to wrench-tighten 
if necessary because of heavy loads 
on the conveyor. 





ANSWERS TO READERS’ QUESTIONS 





Learn a Trade, or Operate a 
Machine? 


Many articles have been written 
on training young men to be tool- 
makers and machinists. I went 
through such training some time ago. 
What I should now like to know is 
why anyone should take the time to 
learn these trades when almost any- 
one can be a machine operator, and 
make more money per week. 

I have spent the past sixteen 
years in maintenance and machine 
repair work of all kinds in paper, 
cotton, and woolen mills and machine 
shops. Frequently I have _ been 
called upon to repair machines and 
make adjustments that the opera- 
tors could not make: some of them 
can not even set up their own ma- 
chines. Yet their weekly wage is 
more than that of men like me who 
have to know how to do any jobs 
that are given them. To me, learn- 
ing a trade seems a waste of time. 

I know that repairmen are not 
producers, but the bosses like to 
have us around because we sure do 
come in handy. When a machine 
breaks down they look to the repair 
man to get it going at once, if not 
sooner. 

Will some big shot please answer 
this question for me? —G.J.M. 


HIS IS a very interesting ques- 
tion. Many men today are won- 


dering about the answer to it. 
As a result of the change in manu- 


facturing methods from individual to 
mass production, the type of mechanics 
has changed from “all-around” ma- 
chinists to so-called machine operators. 
Comparing the present status of G. J. 
M. with the machine operators he 
seems to be at a disadvantage from a 
monetary standpoint. It seems to me, 
however, that the standard of com- 
parison should be the future, not the 
present, monetary status. 

In a few years from now the ma- 
chine operator will probably still be 
an operator, whereas the varied and 
general experience that G. J. M. has 
had can be capitalized on, provided of 
course that he augments this experi- 
ence with proper study. 

Supervisors and foremen are _ se- 
lected from men whose experience has 
been varied—not from those who can 
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operate only one or two types of ma- 
chines. I once gave up a job to take 
one paying $9 less a week, in order 
to get certain experience, which I was 
later able to use to exceedingly good 
advantage. 

G. W. ALLISON, Brooklyn, N. Y. 


LTHOUGH I ean hardly qualify 

as a Big Shot, I have had both 
mechanics and operators working for 
me and I feel that much can be said 
on both sides of this question. 

A good operator can make good 
wages, particularly on piece work. He 
can learn to operate equipment in a 
comparatively short time, and while 
he is active and can keep the pace 
which maintains his wages, he is satis- 
factory. When he slows up he is usu- 
ally replaced with a younger man and 
either dismissed or a job is found for 
him at less money. 

On the other hand, a repair man 
does not show the slackening of pace so 
quickly as does an operator. His pay 





were welded to the shafting in order 









is usually on an hourly basis, and 
although repair and setup work is usy- 
ally handled on a budget system, there 
is a flexibility about it that permits 
a slight slowing up which will escape 
notice. 

The Big Shot requires the repair or 
setup man before he can train an oper- 
ator. Hence, repairmen are the first 
hired, and are kept the longest. The 
skilled operator requires only alertness, 
rhythmic motion, and the ability and 
patience to repeat the motions. A re. 
pairman, on the other hand, requires 
the ability to diagnose trouble, me- 
chanical knowledge, and the ability to 
make needed alterations or repairs. 

Foremen are usually chosen from 
among those who know the most about 
the work. Operators are frequently 
limited because they do not under- 
stand the machines they operate. They 
do not need to be mechanically in- 
clined. Therefore, the repair or main- 
tenance men should stand the best 
chance for advancement. 

Altogether, it seems to me that learn- 
ing a trade is an advantage, instead 
of a waste of time, because it offers 
these benefits: 

1. A longer possible earning period. 

2. Greater opportunity for continu- 
ous employment. 

3. Chance to become an operator if 
there is too great a difference in the 
wages paid to repairmen and opera- 
tors. On the other hand, an operator 
can seldom become a repairman with- 
out considerable loss of time spent in 
training. 

4. A better chance for advancement. 
J. P. Stmons, Cleveland 





READERS WANT ANSWERS 


Layout of Repair Shop 


I should like to have suggestions 
on laying out the equipment for a 
commercial repair shop handling 
textile motor and transformer re- 
pair and rewinding. The present 
shop, measuring 30x60 ft. has be- 
come too small; so a new building 
will be erected on a plot containing 
2 acres. Size and shape of the 
building will depend largely on the 
layout of the equipment, which we 
want to arrange for greatest effi- 
ciency of operation. How would you 
lay out this shop? —D.S. 


How Often Overhaul Motors? 


We operate several hundred 
three-phase, 440-volt motors, mostly 
5 to 20 hp., with a few 100 hp. or 
larger. In the majority of cases 
failure of a motor causes a serious 
interruption. For that reason we 
used to take down and overhaul all 
important motors once a year, be- 
sides giving them a careful inspec- 


tion about every two weeks. Over- 
hauling included cleaning, testing, 
and painting the windings, checking 
bearing wear, and in general going 
over every part. Our conditions are 
about average to rather severe 
(there is a good deal of steam and 
moisture in some departments, dust 
in others), but failures were very 
infrequent and usually were the re- 
sult of some accident. 

Several years ago we discontinued 
the yearly overhauling. Now we in- 
spect motors every three or four 
weeks, and I know that this inspec- 
tion is not very thorough. So far 
there has been only a slight appar- 
ent increase in failures, but I won- 
der whether we are piling up trouble 
for the future. So my question is: 
Did we spend too much money before 
on motor maintenance, or aren’t we 
spending enough now? In other 
words, is a yearly overhaul justified, 
or is it a waste of money? I should 
like to know how other readers feel 
about this. —=V GC. 
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* Safety Instructions for Employees 


(Sheets 3 and 4 in a series of 6) 





_-— 


WORKING FROM LADDERS 


1. Inspection of Scaffolds and Ladders 
_-Seaffolds and ladders should always 
be inspected to be sure they are safe 
before starting work. 

2. Storage and Use of Ladders 

a. Because there is danger that a 
ladder might be blown over by the 
wind or knocked down by accident, all 
ladders must be taken to their proper 
storage place at night or when work 
has been stopped for a time. 

b. When ladders are used in pas- 
sageways, or where there is danger of 
their being bumped, a man must stay 
at the bottom of the ladder to hold 
it while it is in use. 

ce. For working on line shafting, a 
ladder with hooks must be used. 

d. All ladders must have approved 
safety shoes. 

e. When the ladder is carried, the 
hooks should be carried in front. 


3. Overhead Work 

a. Whenever work is being done 
overhead, tools, bolts, and other mate- 
rial must not be left where they may 
fall and injure someone below. 

b. Employees must not drop mate- 
rial of any description from any eleva- 
tion without first making sure that 
anyone passing below will be safe. 
Either a railing or baffle must be 
placed around the space into which the 
material is to be dropped or proper 
danger signs must be set up, or both, 
depending on the job being done. Where 
considered necessary, a man shall be 
placed to warn passers-by. When drop- 
ping material, employees must always 
see no one is in the danger zone. 

c. Tools or appliances must not be 
thrown or dropped down but must be 
carried down, or otherwise safely low- 
ered to the floor. 

d. Men working under cranes must 
be alert and obey crane gongs. 


FIRST AID 


1. First-Aid Rooms—The company 
maintains a first-aid room in charge 
of a trained nurse for treatment of 
injured employees, free of cost. All 
injuries, no matter how slight, must 
get attention at once. Report such 
injuries promptly. 

2. Injuries—When injured, do not wipe 


the wound with a dirty cloth or waste. 
If it is bleeding, cover it up without 


wiping. The nurse will do the rest. 
Bleeding is nature’s way of keeping out 
infection. 


3. Skin Infections—Diseases that show 
themselves by skin eruptions or other 
infections—in fact, anything that might 
mean something is wrong—should be 
shown to the plant nurse. 


4. Sterilized Cloths—While the com- 
pany furnishes sterilized wiping cloths, 
they should not be used for wiping the 
face, or as a handkerchief. They may 
carry infection from such use. Waste 
should never be used for wiping the 
face, and care must be taken while 
wiping the hands because it is likely 
to contain steel particles, needles, etc. 
5. Eyes 
a. An employee must not try to 
remove any object from the eye of 
another employee. Any one requiring 
treatment must go to the plant nurse. 
b. Goggles must be worn where- 

ever and whenever it is plain that there 
is danger to the eyes. Goggles are 
furnished by the company free of 
charge and may be had from your 
foreman. Eye protectors which com- 
pletely shield the eye shall hereafter 
be known as goggles; those having the 
lenses without side guards shall be 
known as safety spectacles. Unless 
definitely specified, foremen must use 
their judgment in the type of goggles 
their men should wear for any particu- 
lar kind of work. The following is a 
list of jobs where goggles must be used: 

(1.) Chipping iron, steel, and 
other metals 

(2.) Machining brass 

(3.) Cutting bolts and rivets 

(4.) Grinding on or dressing 
emery wheels or grindstones 

(5.) Pouring or 
babbitt or other molten metal 

(6.) Handling acid 

(7.) Oxy-acetylene or 
tric welding or cutting 

(8.) Cutting or drilling con- 
crete, brick, or stone 

(9.) Punching hard or scaly 


handling 


elec- 


material 

(10.) Charger and puller on 
mill furnace (colored safety spectacles) 

(11.) Operating circular saws 

(12.) Cleaning motors or boil- 
ers with compressed air 

(18.) Helper holding tool 
while being struck by sledge 

(14.) Goggles should be worn 
for operating shapers. 


RAILROADS, CRANES, AND 

CONVEYANCES 
1. Tanks and Tank Cars—An employee 
must not go inside of any tank car, 
tank, or vat which holds or has held 
acid or corrosive substances or into 
any place where there is apt to be any 
gas, until it has been properly aired 
out and cleaned, and then only under 
orders of his foreman. A safety rope 
and belt must be used, and a man must 
be present on the outside to help. Use 
no open lights. 


2. Crossing Railroad Tracks —Em- 
ployees in crossing railroad tracks, 
either inside or outside the plant, 
should STOP, LOOK, and LISTEN. 
Only when absolutely necessary should 
a man walk along railroad tracks and 
never when he can’t see clearly. Step 
over rails, not on rails. 


3. Stepping over Cables — Employees 
are warned against stepping over 
cables used on car haulages or at 
other places where power is applied 
to cables for moving or lifting. 


4. Riding on Equipment 

a. Employees, except in line of 
duty, are positively forbidden io ride 
on locomotives, railroad cars, cranes, 
crane hooks, trucks, or any other trans- 
portation equipment. Also, employees 
must not crawl between, under, or over 
cars unless it comes within their direct 
line of duty and they are told by the 
foreman to do so. 

b. Employees are not allowed to 
ride on planer beds. 


5. Crane Signals—Standard crane sig- 
nals must be used, and cranemen must 
take signals from only one man, who 
shall be the hooker or someone told 
to do so by the hooker. 


6. Crane Loads 

a. In handling crane loads, great 
care must be taken to have the proper 
hitch made, and to have the work safely 
hooked and carefully balanced. 

b. In lowering a crane load into 
position, the general practice should 
be to push the load and not to pull, 
for if the load should fall, there is less 
likelihood of it striking the man. 

c. Watch out for crane loads at all 
times and do not stand under or near 
loads. When crane gong sounds, look 
up at once. Remember if one of the 
supports breaks, the load will spill 
and is likely to cause injury. 


Prepared by EUGENE CALDWELL, General Manager, Wrought Washer Mfg. Co., Milwaukee 
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Safety Instructions for Employees 
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d. Crane hookers are warned 
against ordering a crane to lift more 
than its rated capacity. 


7. Crane Cables—Never grasp a crane 
cable. There is danger of getting the 
fingers caught between the cable and 
sheave, and of getting hurt by slivers 
on the cables. 


8. Chains—Knots must not be allowed 
in crane chains or any other chains. 
All chains must be annealed and in- 
spected regularly. 

9. Slings—Using chains as slings is 
prohibited. Wire rope slings must be 
used and these kept in good condi- 
tion. Care must be used to see that 
broken wires will not injure the hands. 


10. Holes for Crane Chains—When 
holes used to hook crane chains become 
damaged or get too close to edge of 
shell, they must be cut out entirely 
and new holes made. If there is no 
room for new holes, the shell must be 
scrapped. 


11. Auto Trucks and Cars—Drivers of 
company vehicles must learn the local 
traffic ordinances and obey them. 


FURNACES 


1. Gas Furnaces—To light furnaces, 
the operators must: 
a. Make sure that air and gas 
valves are closed 
b. Open air valve 
ce. Apply light to gas burner 
d. Turn on gas 


2. Oil Furnaces—To light oil furnaces, 
the operators must: 

. Make sure oil valves are shut 

Open damper 

Open steam or air valve slightly 

Put in light 

Turn on oil 


2 ME OP 


GENERAL LABOR 


1. Sledging—All employees holding 
bars, drills, and other tools to be struck 
by sledge or hammer should stand on 
the opposite side from the striker. Tools 
should be held with tongs, and holder 
must wear goggles. 


2. Lifting Weights—When lifting 
weights of any kind, use the correct 
lifting position to prevent sudden strain 
to the back. Ask the foremen to explain 
this position, and study posters that are 
available. 


3. Air Hammers—Wherever air ham- 
mers are used, the tool must be re- 
moved from the air hammer as soon as 
the tool is taken from the work, no 


matter how short the idle time may 
happen to be. 


4. Compressed Air—Compressed air 
must be used only for the purpose in- 
tended. Blowing dust from clothing 
while it is worn, or allowing com- 
pressed air to come in contact with 
the body, is forbidden. Men have been 
seriously hurt and even killed by doing 
this. Compressed air is very expensive. 
Do not waste it. 


5. Foreign Languages—Where two men 
not able to understand each other are 
employed on the same job, they must 
tell the foreman immediately. Differ- 
ent languages may cause accidents. 


6. Carrying Long Material—Whenever 
long material is being carried by one 
man, the first end should always be 
carried upward. 


7. Couplings and Flanges—Use drifts 
or pins to line up holes in couplings or 
flanges; fingers must not be used. 


8. Oxy-acetylene—Only authorized per- 
sons shall be permitted to use oxy- 
acetylene equipment. 


9. Jacks—If work is stopped for a 
short time where jacks are in use, the 
jack handles should be removed. 


10. Gin Poles—Gin poles should never 
have less than four guy lines. 


FIRE EQUIPMENT 


1. Use —Fire equipment, including 
hose, ladders, fire extinguishers, axes, 
bars, etc., must not be used except for 
fighting fires or other emergencies. 


2. Extinguishers 

a. Soda and acid extinguishers are 
to be used on al! fires except electric, 
oil, grease, or gasoline. 

b. On electrical fires only carbon- 
tetrachloride extinguishers shall be 
used. In some cases these extinguish- 
ers may be used for oil, grease, or 
gasoline. In using these extinguishers 
in confined spaces, gas masks must be 
worn. Water, either through hose or 
otherwise, must never be used to ex- 
tinguish electrical fires. 

c. Use fire foam _ extinguishers 
only for oil, grease, or gasoline fires. 


3. Equipment and Exits—Locate and 
memorize the location of all fire exits 
and of all fire equipment. 


WAREHOUSE 
1. Piling Kegs 
When piling kegs of washers on 


their sides, always block each keg on 
the bottom row securely. 





ELECTRICIANS 
1. Insulation 

a. One of the electrician’s chief 
duties is to pay particular attention 
to insulation of all electric wires and 
apparatus. See that they are properly 
protected before working on them. 

b. Do not depend upon insulated 
tools or wires for positive protection, 
They cannot be trusted because the 
insulation often becomes defective. 

2. “Live” Circuits 

a. When working on lines, motors, 
cranes, etc., be sure that the current 
is entirely cut off where possible, with 
the main switch open. 

b. In making connection on live 
circuits, where it can be done, the 
opposite polarity should be covered with 
a rubber shield, to avoid short circuits. 


3. Speed Test—A speed test is espe- 
cially important after work has been 
done on any constant or adjustable- 
speed motor or controller. Adjustable 
speed motors should be tested for low- 
est and highest speed, and should never 
be left under conditions that will permit 
higher speed than is proper on the 
driven machine. Such care may pre- 
vent the bursting of an emery wheel 
or wrecking of a machine, and injury 
to its operator. 


4. Brushes—Do not try to change mo- 
tor or generator brushes while machine 
is running. 


5. Current Transformers—When work- 
ing around control or instrument wir- 
ing, be careful never to open. the 
secondary circuit of the current trans- 
former. 


6. Switches and Breakers 

a. When throwing a_ switch or 
breakers on the switchboard, keep face 
and body as far away as_ possible. 
Care must be taken to protect hands, 
face, and eyes in case of a flash due 
to a ground or short circuit. 


7. Overhead Work—When working on 
overhead wires, or cables, arrange to 
work underneath them where possible. 
In case of electric shock, you will 
fall on your belt and not on the con- 
ductor. 


8. Defective Extension Cords—Never 
use defective extension cords or an 
unguarded test lamp. 


9. Splices or Joints—In making splices 
or joints on electrical wires, wires 
should be thoroughly cleaned, an ap- 
proved splice made, and connections 
soldered and taped. 


10. Cranes—See that crane cages are 
kept free from all inflammable and 
unnecessary material. 


MAINTENANCE 














FACTORY MANAGEMENT D A - A S H E E , and 





OT i a a a al 








oo <¢ co oho 





no- 
ine 


rk- 
ir- 
the 
ns- 


ce 
le. 
ls, 
ue 


on 


ml 
i- 


a 


What's 















Motor Starter 


Type AP-7 across-the-line air motor 
starter is equipped with ‘‘Ruptors,” which 
are inclosing chambers which confine and 
depotentiate the are formed by circuit 
interruption. These chambers increase the 
interrupting ability of the contact and form 
an isolating barrier between contacts of 





opposite polarity. Vertical make and break, 
silent operation, inclosed temperature over- 
load relays. Silver double-break contacts 
are accessible and quickly renewable. Pilot 
circuit is isolated from motor circuit. 
Motor circuit unit arranged for flat sur- 
face mounting when applied without inclos- 
ure. Furnished for 73 hp. at 440 and 550 
volts, 5 hp. at 220 volts, and 3 hp., at 110 
volts. Allis-Chalmers Mfg. Co., Condit 
Works, Boston, Mass. 


Belt Conveyor 


Especially applicable for long conveyors, 
this conveyor belt is molded with a con- 
tinuous central guide strip on the under 
side. Anti-friction conveyor idlers are 
used, having a central roll with a deep 








groove within which the guide strip is con- 
fined. Belt maintains its central carrying 
Position at all times, even when the con- 
veyor is tilted sideways at a considerable 
angle. This makes it unnecessary to use 
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side guide idlers. Can be furnished for any 
width of belt and with double guides for 
wider belts. Known as the “Philips 
Brand.” 
Ave., Chicago. : 


Micrometer 


= 





Micrometer attachment No. 280 for end 
measuring rods 3 in. in diameter makes a 
group of end measuring rods, when used 
with this attachment, for all practical pur- 
poses a reliable inside micrometer limited 
in range only by number of rods available. 
Reads to thousandths of an inch. Microm- 
eter head has movement of 3 in. With 
}-in. spacer plugs this provides measure- 
ments in thousandths of an inch from 13 
to 24 in. longer than the end measuring 
rods used. Brown & Sharpe Mfg. Co., 
Providence, R. I. 


Weighing Hopper 





Dustless weighing hopper handles all 


kinds of powders. Has butterfly discharge 
gates which control discharge of contents 
and operate in synchronization with a slid- 
ing sleeve consisting of two annular rings 
through the inside one of which contents 
of the hopper are discharged. Space be- 
tween these two rings permits displaced 
air in vessel being filled to be returned, 
along with the dust, directly into two flues 
on the interior of the hopper. Read Ma- 
chinery Co., York, Pa. 


Link-Belt Co., 307 N. Michigan . 


in EGuiyament 


Scrap Trucks 


The “Clark Scrap Truck” is designed 
for handling scrap and odds and ends 
about the plant. It measures 46 in. long 
at the top, 273 in. long at the bottom, and 
is 183 in. deep. Made of 10-gage metal 
with angle frame and 1-in. pipe handle. 
Is electrically welded throughout. Equip- 


ment includes two 9-in. diameter semi-steel 
wheels with roller bearing, one double-row 





ball bearing caster with 6-in. semi-steel 
wheel. As optional equipment, the truck 
may be fitted with front leg and lock pin 
assembly for the “Clark Lift Jack” in 
place of the caster wheel. All Steel Welded 
ruck Corp., Rockford, Il. 


Controller 


Type 2426 Wide Range Controller for 
controlling temperature and pressure is 
housed in a compact 4}-in. plastic case. 
Operates on air pressure of 15 Ib. and has 
throttling range of 1-15 per cent. Temper- 
ature type has graduated range from —30 
to +500 deg. F.; pressure type, graduated 
range from 15 to 500 Ib. Where required, 








































it is supplied with balanced capillary tub- 
ing overcoming room temperature disturb- 
anee. It is said it can be used on any 
control job where recording or indicating 
controller is not specifically required. Amer- 
ican Schaeffer & Budenberg Division of 
Consolidated Ashcroft Hancock Co., Inc., 
3ridgeport, Conn. 


Recorders 











Round chart recording instruments for 
relative humidity and temperature. Re- 
corders for either daily or weekly opera- 
tion are available. Standard instrument 
has electric clock movement, but spring- 
wound clocks are available on special order. 
Relative humidity range from 0 to 100 per 
cent can be handled. Various tempera- 
ture ranges may also be covered, the stand- 
ard being 0 to 100 deg. F. One type 
transmits relative humidity direct from 
any remote distance. Only connection 
required between humidity- and tempera- 
ture-sensitive element is a low-voltage 5- 
or S8-conductor wire. Julien P. Friez & 
Sons, Inc., Baltimore. 


Corrosion-Resistant Finish 


Roxyn C is a corrosion-resistant finish 
which, because of its flexibility, is suitable 
for materials subjected to forming opera- 
tions. It is resistant to acids, alkalis, aleo- 
hols, disinfectants, and cleaning solutions. 
Can be had in all colors for air drying or 
baking. Roxalin Flexible Lacquer Co., 
Inc., Elizabeth, N. J. 


Time-Study Device 


The “Marsto-graph” is a remote con- 
trolled device designed to make continuous 
automatic time studies in graphic form 
upon a slowly moving paper tape, and in 
such manner that the complete story of 
operating efficiency, output, and _ idle 
machine time can be had at a glance. 
Machine connects electrically to any ma- 
chine or process operation in the plant, 
and may be located at the machine or in 
the office. Small self-starting synchronous 
motor operates paper-feed mechanism which 
moves perforated tape at speeds from 5 in. 
to 10 ft. per hr. Short horizontal lines 
are printed by a steel type bar inked with 
a cylindrical pad. Photoelectric relay. 
mercury switch. or pushbutton can be used 
to indicate productive cycles of equipment 
being studied and make and break circuit 
to the “Marsto-graph.” When breaks in 








84 





the cycle occur, blank spaces appear on the 
printed graph along with the time at which 
they occur. This machine serves both as a 
basis for production control and for safe- 
guarding quality. It operates from 110- 
volt a.c. lighting circuit and is available in 
single units or multiple units of 2 to 10 
on one base plate. C. A. Marston Co., 506 
Washington St., Braintree, Mass. 


Flexible Coupling 





Francke all-steel, fractional-horsepower 
flexible coupling is designed for fans, fuel 
pumps, generators, ete., up to % hp. at 
1.800 r.p.m., and for shafts up to #-in. 


diameter. Provides free and independent 
lateral floating of the connected shafts. 
accurate alignment surfaces, an assembled 
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one-piece, all-steel center member, large 
load-carrying surfaces. Is torsionally re. 
silient, and silent. John Waldron Corp, 
New Brunswick, N. J. 


Electrode 


“Fleetweld 8’ electrode is designed for 
fillet welding. Fillet welds up to 2 in, jy 
size with one plate vertical can be produce 
in one pass with the electrode. It js 
heavily coated for welding by the shielded 
are process. Welds produced are smooth 
and dense, with high physical properties, 
Is said to have high resistance to fatigue, 
impact, and corrosion. Comes in 14- and 
18-in. lengths. The 1+4-in. lengths are 
made in §-, 54-, 3-, 34¢- and 59-in. sizes, 
while the 18-in. lengths come only in the 
8-. 54¢- and 4-in, sizes. The Lincoln Blec- 
trie Co., Cleveland. 


Steam Hose 


Steam hose is made with four asbestos 
cord plies wound spirally in alternating 
directions around a steam- and heat-resist- 
ing tube. Comes in 4, %, 1, 13, and 1} in. 
inside diameter sizes for pressures 175-200 
lb. Called “Great Seal Asbestos Cord.” 
New York Belting & Packing Co., 1 Mar- 
ket St., Passaic, N. J. 


Water Seftener 


Two-flow zeolite water softener has two 
tanks. Hard water enters at bottom of 
one, flows up through the zeolite, and over 
through a pipe line to top of second tank. 
It flows down through the second zeolite 
bed and comes out of bottom of second 
tank as clear, soft water. It is claimed 
that the two-flow softener permits a higher 
rate of flow, and that the amount of water 
required for back washing is reduced. Zeo- 
lite is confined so that it cannot escape at 
high or fluctuating flow rates. Has solo 
valve with three positions, making onera- 
tion simple. One position starts applica- 
tion of back washing water, second causes 
automatic injection of salt solution and 
rinse water, third starts delivery of soft 
water to service line. Elgin Softener 
Corp., Elgin, Il. 
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Tube Lighting 


Carbun dioxide daylight lamp is claimed 
by the manufacturer to give the closest 
approximation to daylight yet attained. It 
is claimed the quality and primary color 
sensations are practically identical to that 
of light from a slightly clouded north sky- 
light. Quality and light output remain 
unchanged throughout life of the tube, and 
the tube is guaranteed to operate for 5.000 
hr. Light is produced by a grid of 25-mm. 
Pyrex glass tubing mounted on a white 
percelain enameled reflector. The reflector 
is attached to a metal casing which incloses 
the electrical connections to the lamp from 
the auxiliary transformer equipment. The 
lamp can be suspended from ceiling or wall, 
or supported by a table. Auxiliary trans- 
former equipment can be installed in any 
convenient location adjacent to the lamp. 
Electrical connections to lamp are made in 
standard conduit. Barkon-Frink Tube 
Lighting Corp., 23-10 Bridge Plaza South. 
Long Island City. N. Y. 


Weighing Machine 


Precision weighing machine. known as 
the “Waytrol,” is applicable to continuous 
weighing, proportioning, and _ batching. 


Combines three features: all-electric vibrat- 
ing feeding, synchronous weigh-belt on a 
scale beam pivoted to receive material at 





the most sensitive end, automatic all-elec- 
tric control sensitized through a_ special 
device. Feeding and weighing are sep- 
arated processes. Rate of feed to the 
weigh-belt, which travels at constant speed, 





is not dependent on volume of material 
handled, but is governed directly by weight. 
Any slight unbalance of the belt is in- 
stantly corrected by the “electric brain” 
speeding up or slowing down the vibrating 
feeder. To provide dustless operation and 
avoid error caused by wind pressure. the 
entire unit is inclosed in steel and glass. 
It operates from any 60-cyele lighting cir- 
cuit. Available in sizes handling a few 
pounds up to many tons per hour. Small- 
est will handle granular material weigh- 
ing 100 lb. per cu. ft., at a rate that can 
be varied from several pounds to a maxi- 
mum of 4,000 Ib. per hr. The Jeffrey Mfg. 
Co.. Columbus, Ohio. 
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Elevator Lubricator 


_“O.IX. Lubricator’ lubricates elevator 
guide rail. It operates so that it only 
functions while elevator is in motion, thus 
saving oil and never overloading. Spatter 
and drip on roof of cab or down shaft is 
prevented. Oil is distributed on three sides 
of each guide rail. There are no moving 
parts. O, K. Lubricator Co., 407 West 
36th St.. New York. 
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Fitting 


Style 65 fittings can be used to join pipe 
without first threading it. After inserting 
the plain pipe end, it is only necessary to 
tighten two threaded octagonal follower 





GASKET RETAINER FOLLOWER 
(or Cup) FITTING NUT 





4a 
‘ARMORED PIPE \ PIPE STOP 4 
\- GASKET — (Plain-end) i - (Removable) —— \ 

as : =f Ss : \ 
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“Threaded or beveled pipe can also be used 











nuts with a few quick turns of the wrench. 
This compresses gaskets at each end to 
form a positive seal. It is said the result- 
ing joint absorbs vibration and permits de- 
flection of the joint in the pipe. If pipe is 
already threaded it can be joined in the 





same way. Line includes: standard and 
extra long couplings, ells (both 45 and 90 
deg.), and tees, all supplied in standard 
steel pipe sizes from 3 to 2 in. inside diam- 
eter. Can be had black or galvanized. S. 
R. Dresser Mfg. Co., 483 Fisher Ave.. 
sradford, Pa. 


Bench Grinder 


This G-in. Junior ball-bearing bench 
grinder is powered by a_ constant-speed 
motor of 3-hp. rating (except 25-cycle. 
which is 3-hp.) and can be had in all 
standard a.c. single-phase voltages and 
cycles. Is equipped with ball bearings and 
protected against dust and dirt by special 
bearing sleeves. May be bolted to bench or 
moved by the carrying handle. Four rub- 
ber feet act as stabilizers. Included as 
standard equipment are one fine and one 
medium wheel, each being full size, 6x in. 
with 4-hole. The Black & Decker Mfg. Co., 
Towson, Md. 





Metal Spray Gun 


Designed to do the work of the hot 
soldering iron, this metal sprayer shoots 
solder on steel or aluminum surfaces. With 
it comes a special cold-tinning compound 
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which is first applied to the surface or 
spots to be soldered. It is said to give a 
good bond. Finished job is said to be 
capable of withstanding shock and vibra- 
tion, and not to chip or break. To operate, 
you simply attach gun to an air line and 
plug into lighting circuit. Gun is ventil- 
ated and handle is insulated. It consumes 
300 watts, is said not to overheat, has self- 
cleaning solder nozzle. Ernest Holmes Co., 
Chattanooga, Tenn. 


Switchgear 


Type “RI” vertical-lift, five-unit, metal- 
elad switchgear for controlling two 4,000- 
volt incoming lines and three outgoing 
feeders in plants using purchased power. 
Incoming line units have manually operated 
15-kv., 1,200-amp., 150,000-kva., oil-blast 
breakers with 60,000 amp. short time (1 
sec.) ratings. Feeder unit breakers are 
600 amp. with 50,000 amp. short-time rat- 
ings. All units are equipped with insu- 
lated buses, relays, and instruments, cur- 
rent and potential transformers, test blocks 
and eable terminators. Potential trans- 
formers with fuses and current limiting 
resistors are in rear compartments equipped 
with hinged doors. Delta-Star Electric Co., 
2400 Block, Fulton St., Chicago. 
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Reflector 


Balanced Symmetrical Angle Reflector is 
designed for use with 400-watt, high-inten- 
sity mercury lamps where intensive local 
lighting of vertical or horizontal surfaces 
from the side is required. Reflector com- 
plete with diffusing glass cover is designed 
to give widespread distribution of light. 
Adaptable to lighting of spray booths, 
assembly lines, conveyors, ete. Made from 
14-gage aluminum sheets. Mogul skeleton- 
type socket. Hood is tapped for 4-in. con- 
duit mounting. Supplied with two types 
of dust covers: “snap on” and “hinged.” 
Both provide dust-tight joint between 
glass and reflector. Hinged type allows 





bottom part of cover to swing open, thereby 
providing easy access to lamp and interior 
reflector. Glass is heavy with acid etched 
inside and smooth outside surfaces. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh. 


Paint Pigment 


“Leadleaf Metallic Paste” is a pigment 
which when mixed with suitable vehicle 
gives protection against corrosion. When 
applied, it forms a thin protective sheet 
of pure lead. When mixed with suitable 
vehicle it will serve as priming coat on 





bare metal and as a sealing coat on con- 
erete and wood. It can also serve as a 
finish coat where a lead gray color is 
suitable. It is said to have great adhesion 
and to dry quickly. It may be sprayed, 
brushed, or used in dip tanks provided 
with agitators. Will adhere to new gal- 
vanizing without preparing surface by acid 
treatment or weathering. Metalead Prod- 
ucts Corp., Balfour Bldg., San Francisco. 


Welder 


“Gen-Are” automatic a.c. welder is 
operated with two pushbuttons mounted on 
the electrode holder. One button controls 
increasing heat, the other decreasing heat, 
making it possible for operator to have 
positive heat control at all times. A pos- 
itive motor drive changes the heat position 
continuously so long as either control but- 





ton is depressed. Illuminated dial shows 
amperage being delivered. As button is 
depressed, successive points light up as 
amperage passes that point. There are ten 
heat stages with amperage varying from 50 
to 225. Takes 220-440-volt, 60-cycle, 
single-phase. Welding rod sizes 1/16 to 3 
in., inclusive. The General Equipment Co., 
311-319 South Wichita St.. Wichita, Kan. 


Truck Controller 





poe 





“NoPlug” controller is now standard on 
all the company’s trucks and can be in- 
stalled on most of its trucks now in service. 
Controller makes careful and correct oper- 
ation of truck compulsory by preventing 
“plugging” — starting from a dead stop in 
third speed or throwing in the controller 
from full ahead to full reverse without 
stopping the motion of the truck. It pre- 
vents starting overload by requiring oper- 
ator to start in first speed and to use 
acceleration speeds provided. Instantan- 
eous reversal is eliminated by making it 
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necessary for operator to bring truck to 
almost a complete stop before power can 
be applied in reverse direction. It is so 
designed that it cannot be removed and 
consequently gives full protection at all 
times. Is metal drum, continuous-torque 
type, providing three speeds forward and 
reverse. Is interlocked with brake in such 
manner that when operator steps off truck 
circuit is broken and brake is set. The 
Baker-Raulang Co., Cleveland. 


Circuit Breaker 

















Type FK-45 oil-blast circuit breaker 
with 75,000-kva. interrupting rating is 
a non-oil-throwing breaker with plate steel 
rectangular tank with separating chamber, 
internal mechanism, silver-to-silver main 
contacts, easily renewable arcing contacts, 
oil blast baffles. It is available in three 
current sizes, 600, 1,200 and 2,000 amp. 
General Electric Co., Schenectady, N. Y. 


Reducing Valve 











Improved Type “HE” forged steel body 
igh-pressure reducing valve for oil, water, 
and air. Internal metal parts are stain- 
less steel. Packing material is said to be 
of a special type immune to water, oil, and 
other fluids. Pressure on the seat is bal- 
anced by a piston to make variations in 
high initial pressure have little effect on 
teduced pressure. For working pressures 
‘up to 6,000 lb. Atlas Valve Co., 282 South 
St, Newark, N. J. 








Box Car Unloader 


Designed for handling of dry chemicals 
from storage piles, stock bins, box ears, 
etc., this machine is essentially a self-feed- 
ing, portable bucket loader discharging 
onto the loading end of a portable con- 
veyor. It is small enough to pass through 
a box car door and can therefore work 
in practically any storage space. It digs 
through action of a series of paddles which 
act like a screw conveyor in passing the 
material from each side into the buckets 
of the elevator. The paddles also have a 
pick action by which they break up large 
lumps or caked material. The loader is 
self-propelled in both directions, has a 
rated capacity of 2 cu. yd. per min. 
Powered by a fully-inclosed electric motor. 
George Haiss Mfg. Co., Ine., 141st to 144th 
Sts. on Park Ave., New York. 


Plastic 


Phenolic molding material has high im- 
pact strength and is applicable where resist- 
ance to shock is desired. It molds and 
preforms easily, has relatively low bulk 
factor, and in molded form has a some- 
what rippled surface which can be mini- 
mized by ribbing or engraving in the mold 
on decorative pieces. Known as Durez 
1590. General Plastics, Inc., North Tona- 
wanda, N. Y. 





a. 


Thor 7-F top-feed spray gun is designed 
to duplicate gravity feed conditions. It is 
for materials of such nature that they 
cannot be sprayed with the ordinary 
syphon spray gun. Made with either 
straight top-feed or angle top-feed cup, 
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the cup having a capacity of one pint. 
Purpose of the angle top feed is to enable 
operator to tip gun almost at right angles 
without danger of spilling material in the 
cup. Binks Mfg. Co., 3114 Carroll Ave., 
Chicago, Ill. 


Motors 


Fractional-horsepower motors (3 to 1 
hp.) are available on annular resilient 
mounting. Repulsion-start-induction, split- 





phase, capacitor, and polyphase types can 
be had with these mountings. Rubber 
mounting supports make for less vibration 
and less noise. Motor base is made of 
rolled sheet steel and is shaped in form of 
a cradle. Large rings of rubber which 
support the motor are vulcanized to inner 
and outer steel rings. Motor is locked into 
place in cradle-arm by means of latches 
and latch nuts. These motors can also be 
had with belt-tightener bases. Wagner 
Electric Corp., 6412 Plymouth Ave., St. 
Louis. 


Pumps 


Line of motor-driven centrifugal pumps 
for capacities of 5-1,200 gal. per min. and 
heads of 10 to 230 ft. Pump is mounted 
upon end bell of an electric motor, the two 
forming a compact and self-contained unit 
with only one shaft.and two bearings. Unit 
is shipped ready for immediate connection 
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to piping and power supply line and can be 
installed with the shaft horizontal, ver- 
tical, or inclined. Suitable for handling 
cold or hot water, brine, chemical solutions. 
extracts, liquors, oils, etc. Pump casing is 
of cast iron, while impeller, wearing ring, 
shaft sleeve, stuffing box gland, and lan- 
tern ring are of bronze. Special materials 
can be provided where required. All parts 
subject to wear are made to limit gages, so 
that they are interchangeable. All pump 
parts ean be removed without disturb- 
ing motor. De Laval Steam Turbine Co.., 
Trenton, N. J. 


Change of Name 


_ Ex-Cell-O Aircraft & Tool Corp., 1200 
Oakman Blvd., Detroit, has announced a 
change in its corporate name to Ex-Cell-O 
Corp. 


Fans 




















Air-circulator fans of 24- and 30-in. 
sizes. Models are of 3-blade type, with 
2-speed models for a.c. and single-speed 
models for d.ec. All models can be used 
with any of the four styles of mountings: 
ceiling, wall bracket, table. or adjustable 
floor column. The Emerson Electric Mfg. 
Co., Ine., St. Louis. Mo. 


Diesel Engine 





Model 42-E heavy duty diesel is designed 
for use as a continuous-service stationary 
engine for small power users. It is avail- 
able in two- and three-cylinder combina- 
tions with ratings of 60 and 90 hp. at 450 
r.p.m. It can be furnished for direct-con- 
nected, belt, or electric generator drive. 
Has 83-in. bore and 10}-in. stroke. It is 
small enough to be installed where space 
and head room are limited, and is applicable 
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for any power requirement within its horse- 
power rating. Direct airless injection of 
fuel and two-cycle design with crankcase 
scavenging result in minimum of moving 
parts. All working parts are inclosed, but 
are readily accessible for inspection and 
maintenance. Fairbanks, Morse & Co., 900 
South Wabash Ave., Chicago. 


Static Bars 
Line of metal-ineased static bars is de- 


signed to discharge highly charged ma- 
terials at production speeds. The outer 





casing, which is grounded, is of brass and 
has a series of holes drilled in it. Diameter 
of the holes varies with each size of bar. 
Outside diameters from 3 to 1} in. are 
available. Brass casting houses the static 
bar which is insulated from it. These bars 
can stand considerable abuse and operate 
efficiently so long as the holes are pointed 
toward the material to be discharged. Can 
be used with safety in hazardous locations. 
Simco Corp., 4929 York Road, Philadel- 
phia. 
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Tiering Truck 


Type NCRE tiering truck has capacity 
of 6,000 lb. It has a four-wheel steer by 
means of a hand lever with vertical move- 
ment. Driving is by a double-reduction, 
silent chain to wormwheel, entire mechan- 
ism running in bath of oil. Ball bearing 
mounted drum controller with extra heavy 
renewable contacts. Four speeds forward 
and four reverse. Elevatiing unit is oper- 
ated by triple-reduction silent chain to 
worm and wormwheel. entire mechanism 
running in oil bath. Platform is raised 
by two 1}-in. roller chains. Elevating con- 
trol is drum-type switch with renewable 
contacts. Travel speed loaded is 4 to 5 
m.p.h.; light 5 to 6 m.p.h. Elevating speed: 
loaded, 8 to 10 f.p.m., empty, 20 to 22 
f.p.m. Lowering speed is 20 ft. per min., 
controlled by a special brake. Speeds, how- 
ever, are controlled by size of battery used. 
Standard 100-amp. charging receptacles 
mounted on dash. Crescent Truck (Co., 
Lebanon. Pa. 


Magnetic Field Detector 


“Magnotector” is used to indicate 
the polarity of a magnetic field. Can be 
used to check motor connections by the 
polarity test, to test for shorted coils and 
for checking opens, shorts, and reversals 
in armatures, both a.c. and d.c. operates: 


from dry cells. It is not calibrated for 


reading definite units of magnetic density, 
only relative density. Two styles are made. 
horizontal and vertical. R. E. S. Swam 
& Co., 111 York St., Hanover, Pa. 


























CO, Analyzer 


High aceuracy and quick response are 
claimed for this continuous CO:2 analyzer 
and recorder. It uses a_ simplified cell 
assembly which conditions a flue gas sam- 
ple by saturating rather than by drying it. 
This instrument employs the thermal con- 
ductivity method of measuring CO: and 
aims to guide manual regulation or to 
check the correctness of automatic control. 
Operates on a.c. Leeds & Northrup Co., 
4934 Stenton Ave., Philadelphia. 





Conveyor Belt 


“Flat-top steelbelt’’ consists of flat sur- 
face links of galvanized or stainless strip 
steel joined by spindle wires. The wires 
have a self-locking feature with ends pro- 
tected by flanges on under side of the belt. 
Belt is flexible and can be drawn over 
small or large pulleys. Ridges on under 
side provide continuous level surface for 
idler rollers. It is said the belt will not 
stretch, is easily cleaned, and resists sur- 
face abrasion. Widths are in multiples of 
1 in. to fit all sizes of conveying equip- 
ment. Solid and perforated types. Acme 
Steel Co., 2840 Archer Ave., Chicago. 





Machine Lamps 


Short coupled localized lighting units are 
designed for use where space is limited. 
Reflector is joined permanently to socket 
holder to prevent socket from pulling apart. 
No. 12 is 123 in. overall and is equipped 


with shade assembly accommodating up to 
a 60-watt bulb. No. 12C is 113 in. overall 
and is equipped with shade assembly ac- 
commodating 15- and 25-watt bulbs. Both 
units are attached to a stamped base with 
two 44-in. holes for mounting. Furnished 
in either dark green or machine gray. The 
Fostoria Pressed Steel Corp. Fostoria, 
Ohio. 





Sheave 


“Wedgebelt’”’ adjustable-diameter pulley 
for single V-belt drives permits speed 
variation by means of a single simple ad- 
justment. To adjust, you merely loosen 
a setscrew, and a turn on the outer flange 
produces a new pitch diameter. This is 
especially useful in adjusting speeds on 
grinding and textile machinery. Also use- 
ful on installations where load is small 
and speed is not changed frequently. The 
pulley permits widening of the groove to 
provide larger or smaller pitch diameter. 
resulting in an increased or decreased speed 
of driven shaft. Speed variation of about 
25 per cent is available in capacities from 
fractional horsepowers up to and including 
14 hp. The American Pulley Co., 4200 
Wissahickon Ave., Philadelphia. 


Welder 


Type W-2 are welder operates on either 
110- or 220-volt a.c., 60 cycles. Has ecapac- 
ity of 20 to 75 amp. constant service and 
a high tap of 100 amp. for intermittent 
use. It is mounted on easy-running casters, 
and has two heavy chest handles for lift- 
ing. It welds materials from 20-gage to 
j-in., using rods 7 to 4 in. Is shipped 
complete with handshield, electrode holder, 
welding cables, rubber-covered lead-in cord 
and small quantity of assorted welding 
rods. The Electric Heat Control Co., 9123 
Inman Ave., Cleveland. 
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Combination Lighting Units 


Combination mercury-incandescent light- 
ing units of 400-watt rating are designed 
for use on mounting heights of 12 to 18 
ft. Two circuits are used, one to control 
mercury lamps, one to control incandescent 
lamps. Design is such as to allow three 
lamps not over 150 watts each to be used 
without interfering with restarting of mer- 
cury lamp in ease of voltage interruption. 
Has aluminum reflector with socket 
assembly and a diffusing banded glass 
bowl. Reflector is made from 14-gage 
aluminum sheet. Socket assembly con- 
sists of three medium sockets for incan- 
descent lamps symmetrically placed about 
the special skeleton socket for mercury 





lamp. Slip type cover provides ventilation 
and allows for wiring or inspection after 


reflector is hung. Arranged for mounting 
on 3-in. conduit. Westinghouse Flectric 
& Mfg. Co., East Pittsburgh. 


Lubricant 


“Ball Bearing Lubriplate”’ is a_ lubri- 
eant for ball and roller bearings. Will 
lubricate at 0 deg. F., melts at 340 deg. F. 
Packed in quantities from 1 to 450 Ib. 
Fiske Brothers Refining Co., 24 State St.. 
New York. 


Revolving Storage Bin 
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Revolving bin for storage of small parts 
is said to save floor space. Made of 18— 
gage steel finished in olive green baked 


enamel. Model 34 has eight sleeves each 
with five permanent dividers welded in. 
Adjustable dividers can be furnished to 
subdivide the spaces between the permanent 
dividers. Shelves are 34 in. wide. Model 
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28 has bins 28 in. wide and eight shelves, 
each with six permanent welded dividers. 
Adjustable dividers can be furnished. Both 
models are 654 in. high, and can be set 
in under steel shelving where first shelf 
starts 66 in. from the floor. Removable 
drawer unit to fit between permanent 
dividers on the shelves can be furnished. 
Universal Fixture Corp., 133-135 West 
23rd St., New York. 


Control Valve 





Type M reducing valve for low-pressure 
heating and process work. This is a dia- 
phragm-type unit designed to control flow 
of steam through a full range of pressures 
from 10 lb. to as low as 28 in. of vacuum. 
A spring attached to one side of diaphragm 
on low-pressure side of valve can be placed 
under tension or compression. An indicator 
shows spring condition. Turning hand- 
wheel at bottom of assembly instantly ad- 
justs valve to control pressures above, at, 
or below atmosphere. No stuffing box or 
other sealing devices. Diaphragm maintains 
set pressure or vacuum on delivery side 
of valve under fluctuating inlet pressure. 
Diaphragm is made of composition or metal 
for given conditions. Valve seat is double. 
Iron body, bronze trim, in sizes to 10 in. 
Illinois Engineering Co., Racine Ave. & 
20th Pl., Chicago. 


Screw Takeup 


On this protected screw takeup for con- 
veyors and elevators the adjusting screw 
is protected from dust and dirt by an 





inverted U-shaped shield which extends 
from end to end of the takeup frame. 
The sliding base casting, which carries 
a bronze adjustment nut, is cored out in 
such a way that it slides freely over the 
shield, thus relieving the shield of any 
function other than that of protecting the 
screw. As the adjusting screw does not 
travel, but remains inside the frame, it is 
protected from damage at all times. The 
screw is also protected from strains and 
shocks because, after adjustment, the 
bearing is rigidly clamped to the steel 


frame. The Jeffrey Mfg. Co., Columbus, 
Ohio. 
Circulating Pump 
Type QB circulating pump delivers 


clear varnish, lacquer, and other non-pig- 
mented finishing material from shipping 
container direct to spray gun. The pump 
draws material out of the gun and gen- 
erates sufficient pressure in the pump head 
to feed fluid to the spray gun at predeter- 
mined pressure. Speed of operation is Jim- 
ited only by operator’s ability to handle 
the gun. Available in either electric or 
air-motor-driven types. Consists of steel 
base plate on which motor, pump, relief 








wd 
valve, and fluid regulator are mounted; 
and a fluid suction and return assembly 
which ean quickly be inserted and inter- 
changed in drums with ?-in. or larger open- 
ings. The DeVilbiss Co., Toledo, Ohio. 


Enamel 


“Pli-enamel” is intended for use on in- 
terior concrete surfaces, is not affected by 
chemical action with the concrete. It does 
not react with acids or alkalis spilled on 
it. Available in five colors. Dries to a 
permanent gloss. Glidden Co., Cleveland. 


Packing 


“Vellutex” is a special-purpose sheet 
packing for use in electrical conduits and 
floor outlet boxes where corrosive, damp, 
and intermittent wet and dry conditions are 
present. May be used for gasket service 
on oil, water, and gasoline joints where 
temperatures above 200 deg. F. are en- 
countered. Vellumoid Co., Worcester, Mass. 








Circuit Breakers 


Indoor 50,000-kva. oil circuit breakers 
are compact and usable where minimum 
space is available. Manually or electrically 
operated, non-automatic or automatic, 
single throw with adaptable mounting ar- 
rangement. All levers are inclosed within 
tank and top. Features include De-ion 





interrupter contacts, condenser bushings, 
single square tank, hydraulic bumpers, and 


silver-to-silver main contacts. Rates 600 
amp., 15 kv.; 1,200 amp., 7.5 kv.; and 
200 amp., 5 kv.; 2- and 3-pole single throw. 
Double pole breakers are obtained by 
omitting center pole of a three-pole break- 
er. Westinghouse Electric & Mfg. Co, 
East Pittsburgh. 


Sander 


Type T-4V “Take-About’’ sander-grinder 
is built to form heavy sanding and 
grinding operations. It is equipped with 
a 14-hp. universal motor mounted parallel 
to the sanding belt shoe. The frame is 
made of aluminum alloy. Motor cooling 
system is provided through a gridded in- 
take at the front, and a large air cir- 
culation chamber exhausting through a 


- 








Between 
rear end of the transmission and the guid- 
ing handle there is a vacuum dust col- 
lecting system, extending across full 4-in. 


grid on each side at the rear. 


width of belt. Dust is collected into dust 
bag equipped with zipper opening for 
emptying. Belt operates flush with right 
side of frame to work right up to upright 
objects. Porter-Cable Machine Co., Syra- 
cuse, N. Y. 
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“With Exide-lronclad Batteries, 
our electric industrial trucks 





Truck illustrated made by The Yale & Towne Manufacturing 







work successfully 
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on the steep grades in our plant’ 


*‘We have used Exide-Ironclad Batteries in our electric 
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Co. 


From the time, more than a quarter-century ago, 
when the Exide-Ironclad Battery was first offered to 
users as a revolutionary improvement over existing 
types of batteries, the Exide-Ironclad has proved its 
exceptional ruggedness, power, and long life. And 
it has been made consistently a better battery from 
year to year. 


Users of long experience know that records made 
by these batteries which seemed phenomenal only a 
few years ago are overshadowed by the performance 
of the Exide-Ironclad Battery today. That is why 
you can depend on Exide-Ironclad to improve your 
materials handling service and cut costs. Write 
for new, free booklet, “In Selecting Any Motive 
Power Battery BE SURE.” 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 


industrial trucks since 1916. They work successfully on the 
steep grades in our plant. The life has always been satisfac- 
tory, but we have noted that the more recent batteries 
are giving much longer life than those we purchased many 
years ago. The present average life is about 514 years.” 



























Home-Town Boys 


Make Good 


(Continued from page 46) 








local boys had no chance of ever 
getting anywhere down at the mill. 
That is no longer true. There is 
now every opportunity for the 
home-grown boy. We want him to 
know it, and we want the towns- 
people to know it. Well, through 
our simple method of requiring 





two signatures the good word has 
been spread around, and as a result 
we believe there now exists in the 
town an entirely different attitude 
toward the mill. There, I think, 
is a little job of industrial relations 
that every good-sized plant that is 
located in a relatively small com- 
munity can easily do. Indeed, it 
can hardly afford not to do it. 

Why do the boys want to take 
the course? We’ve asked them, and 
the commonest reason advanced is 
“to help me do my job better,” not 
“so I can be promoted.” One boy 
said he had been traveling around 
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HOLORIB STEEL ROOF DEC 





LOCKING 


SIDE LAP 


INTERLOCKING 
SIDE LAP 7 
TRIANGULAR RIB 


Holorib Insulated Steel Deck 
supplies a quick and permanent 
answer to all roofing problems. 
Its long life and low-cost mainte- 
nance have been time-tried and 
proved on countless factory roofs. 
Yet initial cost is no greater than 
other types of roofs offering few- 
er advantages. 

Holorib Steel Deck is clipped 
or welded directly over the pur- 
lins to form the roof sheathing. 


Scientific designs permit expan- 
sion and contraction with perfect 
interlocking of sections. Triangular 
ribs insure strength and rigidity. 
Its unusual lightness often reduces 
structural requirements and 
speeds erection time. 

Insulation prevents condensa- 
tion with its subsequent harmful 
corrosion. Fuel is saved in winter. 
Interiors are cooler in summer. Let 
us send you complete information. 


DETROIT STEEL 
PRODUCTS CO., 
2258 E. GRAND 


fenestra 


OCORI] 


FLOOR FORMS 


BOULEVARD, 


DETROIT, MICH. 


ROOF DECKS 








with fellows taking the course and 
was beginning to feel like a “dum- 
my.” Their interest in the course 
is indicated in the fact that of those 
who have begun the course all have 
seen it through. Further, absences 
either from the night or Saturday 
morning sessions have been rare 
and only for good cause. Last, but 
not least, the alumni are now doing 
post-graduate work on their own 
hook. Each month two of the mem- 
bers are asked to make a study of 
some one phase of management and 
report on it to the group. Then 
there is a general discussion, fol- 
lowed by a talk from one of the 
company officials. For instance, I 
have talked on organization prob- 
lems, the personnel man on human 
relations, and so on. So far it 
has all been very informal, but 
already plans are afoot to turn it 
into a regular course of study. 

To my mind this continued inter- 
est on the part of the graduate is 
the best possible sort of testimony 
to the success of our employee 
training plan. I am _ thoroughly 
satisfied that it has paid and will 
continue to pay, and furthermore 
I’d like to go on record as advising 
anyone who wants to start a train- 
ing plan to tie in whenever possible 
with the local or state educational 
authorities. Much of our success 
must be laid to the fact that our 
course has been conducted by a 
trained instructor. Many a good 
supervisor has turned out to be a 
mighty poor teacher, and many a 
well-conceived employee training 
plan has fallen flat because of the 
difficulty of picking out and train- 
ing competent instructors from 
among the supervisory personnel. 
Give me the trained teacher every 
time. 








Aptitude Tests 
Help You Hire 


(Continued from page 57) 








test scores, yielding a 0.59 agree- 
ment. But much more striking than 
this measure of general agreement 
was the demonstrated ability of the 
test to pick out the poorest opera- 
tors. All six of the operators who 
had scores of 195 seconds and longer 
were among the poorest seven in the 
foremen’s ranking. All but two op- 
erators who scored 170 seconds or 
more were in the lower half of the 
foreman’s ranking, the two excep- 
tions being ranked in sixteenth and 
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eighteenth place, respectively. By 
the foreman’s statement no really 
good operator scored more than 170 
seconds on the test. The score of 
170 was therefore established as 
the general “deadline,” or “critical 
score,” for this test. 

What sort of ability does the test 
measure, to achieve such agreement 
with the foreman’s ratings of effi- 
ciency? Obviously it includes the 
essential elements of finger dexter- 
ity, wrist movement, and whole arm 
movement, which characterize much 
of the assembly work in the depart- 
ment. The psychological job analyses, 
upon the specifications of which the 
test was designed, featured these 
elements as well as an element of 
two-hand, or, as it were, dual co- 
ordination. 


Getting the Best 


By restricting employment to ap- 
plicants who make a score of 170 
seconds or less on the test, the odds 
are heavily in favor of securing op- 
erators who will rank with the best 
half of the group now employed. 
Their test scores indicate that such 
applicants have potentialities for 
quickly attaining a high level of job 
performance and sustaining it with 
a minimum of strain. But it must 
be remembered that this is only one 
test, designed to measure several 
closely related abilities. It does not 
measure ability to inspect, nor does 
its time score alone indicate an ap- 
plicant’s aptitude for dual operations. 

Tests have been developed to meas- 
ure ability to inspect, covering both 
speed of perception and minuteness 
of discriminative ability. The scores 
on such tests, when related to the 
scores on several manipulative tests 
of the type described above, pick 
out a few individuals who have high 
inspection ability with poor manipu- 
lative ability, a few with low inspec- 
tion ability and high manipulative 
ability, a few with high ability and 
a few with low ability in both fields, 
while most individuals exhibit a 
tendency toward mediocrity in both 
traits. 

Tests have also been developed to 
indicate an applicant’s adaptability 
for dual operations. Since these tests 
are also performance tests, it is pos- 
sible to convert their scores into 
figures showing the savings of time 
effected by two-hand over one-hand 
operation. Preliminary results on 
some 200 persons show a range from 
—5 per cent (a loss) to 53 per cent, 
with a median saving by dual opera- 
tion of around 81 per cent. 

The moral of all this is clear. Bet- 
ter selection will facilitate training 
and guarantee a higher level of pro- 


ductive efficiency. Objective tests 
are better than, but not independent 
of, the employment interview. Some 
good tests exist, but for industrial 
jobs where no such tests have been 
developed they should be developed. 
The appropriate techniques for such 
development are available, and the 
time necessary for their application 
is comparatively small. Present ex- 
pansion of employee training activi- 
ties should be predicated upon a 
sound basis of objective tests related 
to the jobs for ‘which the training 
is set up. 
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More About Measured 
Daywork 


(Continued from page 63) 








sistance to methods changes is re- 
duced. So is management’s hesi- 
tancy in making such changes. 


Staggered Payroll Work — Use of 


measured daywork does not mean 
any less work for the payroll de- 
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partment. Nor does it mean any 
more work. It does, however, allow 
payroll work to be staggered. Rat- 
ing revisions can be compiled dur- 
ing off-peak periods. The pay en- 
velopes are delivered close to the 
week in which the work being paid 
for was done. 


Premium for Quality Work—A por- 
tion of the employee’s incentive 
earning is contingent upon quality 
performance. Should performance 
be below par, the employee will not 
obtain the expected earnings. Be- 
low-par performance averages are 


taken account of in the “quality” 
factor in revisions of the extra- 
compensation rate.. This practice 
makes for good control of quality. 

Under some payment plans, when 
an employee is taken off a job on 
which he has become quite skilled, 
and put on a new job, where he 
has to learn new motions, he re- 
ceives less pay. Under measured 
daywork the employee is given op- 
portunity between the periods of re- 
rating to recover standing lost by 
the transition. The versatility rat- 
ing and lengthened re-rating peri- 
ods accomplish this result. 
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Under measured daywork a pre- 
mium can be paid for versatility— 
contrary to procedure under a sys- 
tem of specialization, where the 
emphasis is upon quantity. This 
makes for protection in many ways, 
and enables management to keep 
both types of employees happy. 


Incentives Stay Constant—During 
depressions, when wage-earner in- 
comes must be reduced, under meas- 
ured daywork the incentives remain 
constant. Income reductions are 
made in the base rates. No more 
trouble should be experienced in 
this procedure than in the cutting 
of incentive or straight hourly 
rates—and probably not as much. 
Properly administered, measured 
daywork will avoid the accusation 
by employees that management is 
using the reduction of incentive 
rates as a subterfuge for cutting 
wages. 


Cost— The cost of maintaining 
measured daywork is approximately 
the same as that for maintaining 
the average wage incentive plan. 








Plan Your Power Drives 
(Continued from page 74) 








driven, regardless of other charac- 
teristics. 

Phyisical obstructions such as 
overhead cranes and conveyors, fre- 
quently interfere with  ceiling- 
mounted line-, counter-, and jack- 
shafting. 

Motors present factors both for 
and against group driving. Larger 
motors are usually employed for 
group driving. They afe more 
rugged than the smaller type used 
for direct connection; also group in- 
stallation permits them to be placed 
away from dirt and foreign matter, 
whereas the direct-connected small 
motor is usually installed on the 
floor or integral with the driven 
machine. 

Motor failure with a group instal- 
lation shuts down all machines driven 
from the respective lineshaft, 
whereas motor failure with direct 
connection merely shuts down one 
machine. 

In the matter of initial and annual 
costs, figures show for the average 
plant approximately 80 per cent 
higher first cost for direct connec- 
tion using 5-hp. motors, and 95 per 
cent higher cost if the motors range 
from 1 to 2 hp. The annual main- 
tenance cost of direct connection 1s 
approximately 33 per cent higher 
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when 5-hp. motors are employed, and 
somewhat greater if 1- to 2-hp. mo- 
tors are used. 

Group driving makes for power 
economy in that motorization can be 
based on the sum of the running 
loads of the driven equipment, plus 
friction, whereas individual motor- 
ization must be based on the start- 
ing loads. Direct motorization of 
small equipment tends to affect power 
factor adversely, since direct-con- 
nected motors generally operate be- 
low their rated capacity. 


..(In a succeeding article, to appear 
in an early issue, the different meth- 
ods of driving will be discussed in 
detail—ED.) 








When Wiring Your Plant 


(Continued from page 70) 








dustrial distribution planning is: 
The number, sizes, types, and ar- 
rangement of circuits should be de- 
termined primarily from the view- 
point of suitability to the process. 

With the typical layout of mains, 
sub and branch feeder circuits shown 
in Figure 1, the best results will be 
obtained by keeping the lengths of 
the branch circuits as short as prac- 
ticable, say not over 100 ft. This 
will keep the conductor size within 
reason, and will prevent the voltage 
drop in the branch circuits from 
becoming troublesome. 

It is easier to maintain proper 
voltage throughout the plant when 
the layout is made on this basis. 
In addition, it will not be necessary 
to go through voltage drop compu- 
tations every time a small motor is 
added. The reason for the last state- 
ment is that main feeders have, or 
should have, ample copper and a 
higher load diversity factor than sub 
or branch feeders. 


LY ayn g4 
and Doings 


Daywork or Piecework? 


There is basically little difference 
between daywork and piecework, says 
George T. Trundle, president, Trundle 
Engineering Co., Cleveland. 

“For all types of work,” Trundle 








recently told the Cleveland Chapter 
for the Advancement of Management, 
“certain standards of accomplishment 
and certain standards of compensation 
are set up in advance. Piecework on 
the one hand and daywork on the 
other are merely two different methods 
of attempting to approximate in actual 
practice the standards of work done 
and pay to be received which have been 
previously set up. 

“Therefore, whether a certain job is 
set up on a piecework or daywork 
basis, a reasonably good worker doing 
a reasonably good job should come out 
with just about the same amount of 
money. 
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“The difference is chiefly this—under 
a piecework system it is largely up to 
the employee to live up to predeter- 
mined standards or not to live up to 
them. Under the daywork system it 
is largely up to the management of 
the plant to see to it that workers live 
up to the standards set for them. In 
my opinion it is entirely possible for 
competent management to see to it that 
workers do live up to proper standards 
under a daywork system. 

“IT think it is up to the employer 
operating under a daywork system not 
only to set practicable and reasonable 
standards but also to make sure that 
his employees are likewise convinced 
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that these standards are practicable 
and reasonable, and have been set up 
after long and careful study and built 
on the basis of a fair amount of pay 
for a fair amount of work done. 

“This is one of management’s major 
responsibilities. If management does 
the job it ought to do, it will get the 
right results whether a daywork plan 
or a piecework plan is the method 
used.” 


& 
Management 


For centuries, robbing Peter to pay 
Paul was the only way to make desir- 
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able economic adjustments; to many it 
is still the approved way. We give one 
interest more by giving another less. 
Level up one part of society—another 
part is leveled down. Grant a higher 
wage, and customers must pay a higher 
price. So it goes on—the ancient game 
of robbing Peter to pay Paul, which 
presently compels you to rob Paul 
again to repay Peter. 

Of course, where the baser instincts 
govern—as in war, gambling, or vicious 
competition—that is the natural rule to 
follow. Wherever men believe that 
there is only so much wealth and never 
will be any more, that is their only 
path to possession. But, besides being 
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false as an analysis of the case, and 
grossly subhuman as a program, it 
does not improve the human lot one 
particle. You cannot square this rule 
with any human benefit whatever. For 
example, apply it to health, individual 
or social. No one’s health can be in- 
creased by injuring another’s health. 
We cannot win security for one class at 
the cost of insecurity to another class, 
nor build prosperity for one on the 
poverty of another. Whenever we dig 
that ditch, we fall into it ourselves. 
No;—if Paul needs more, then Paul 
ought to have more, and our job is 
to produce it; but robbing Peter for 
the purpose can hardly be called pro- 
duction. It doesn’t change the under- 
lying condition. 


Head-On Collision 


Still, until recently, this blind method 
was all we knew. We satisfied one in- 


’ terest of society by dissatisfying some 


other. Take the conflicting interests 
represented by producers and consum- 
ers. As a producer of the necessaries 
of life, the worker wants the highest 
wage he can get; as a customer he 
wants to buy those necessaries at the 
lowest possible price. These two de- 
mands have always been in head-on 
collision. They are doomed—many be- 
lieve—to continue in conflict to the 
end of time. But since we are all pro- 
ducers and consumers in one, it would 
seem that at some point in the contest 
we should be able to come to terms 
with ourselves. 


Politics Steps In 


Every little while the conflict grows 
so heated that attempts are made to 
do something about it. Politics steps 
in today and throws its weight on the 
side of the wage-demand. In conse- 
quence, the consumer cry becomes so 
loud that tomorrow politics throws its 
weight in that direction. It is the old 
seesaw of Peter and Paul again. 
Money-minded business does the same 
thing. It justifies its higher prices te- 
day by explaining that yesterday it 
raised wages, and the worker finds his 
increased wage neutralized by the in- 
creased price. Then the wise men 
assemble and debate the question, 
Which of these demands is right?— 
Which ought we to favor above the 
other?—and arrive at no answer. 

Now, there is one firm outright an- 
swer that boldly cuts the knot and 
says—both demands are right; wages 
ought to be higher, prices ought to be 
lower—and then proceeds to do it. That 
answer is made by enlightened indus- 
trial management. It was the first to 
prove that these apparently conflict- 
ing forces are friends and that the ob- 
jectives of both can be attained with- 
out injury to either. The strange new 
truth takes tangible form that if you 
want more employment and_ higher 
wages, the surest possible way to get 
them is through lower prices—some- 
thing no one ever dared believe. But 
here it is, a practical accomplishment 
wherever enlightened management has 
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a free hand. Its trade mark always 
and everywhere is higher wages for 
making better values, to sell at lower 
prices. This is the fruit of an entirely 
new principle, a new element, called 
management. Something similar takes 
place in industrial chemistry when it 
is desired to unite two chemically op- 
posed and actively antagonistic sub- 
stances. They are enemy substances— 
they will not work together—they re- 
pel each other. But the wisdom of 
the chemist overcomes that; he com- 
pletely transforms the hostile attitude 
of these molecules he works with, by 
introducing a third element called a 
catalyst. Its very presence causes the 
antagonistic materials to combine and 
unite in an entirely new creation. The 
catalyst itself is not consumed, it be- 
comes no part of the new product, it 
emerges from the process just as it 
went in, its mere presence made the 
marvelous reconciliation possible. 


Enriching Peter and Paul 


This is what enlightened industrial 
management does wherever it has been 
applied. Economic life cries out for 
its still wider application. This peace- 
producing and_ prosperity-producing 
type of management proceeds on the 
principle that if anything is right it is 
therefore possible, and two rights need 
never be enemies. By bringing to its 
task the spirit of science and the spirit 
of service it has satisfied opposing de- 
mands by showing how each makes the 
other possible. It has yet far to go, 
its social service is only begun; but 
studying what it has accomplished :thus 
far we come to feel that here is the 
transforming secret. Not robbing Peter 
or Paul, but enriching both, manage- 
ment is building a method by which 
the self-obstructive dissensions of the 
present are made contributors to the 
more co-operative life of the future.— 
A talk by W. J. Cameron on the Ford 
Sunday Evening Hour. 


American Mutual 
Celebrates Its Fiftieth 


On April 21 American Mutual Lia- 
bility Insurance Company celebrated 
completion of 50 years of operation. 
This event is of significance as the 
company was the first liability insur- 
ance organization to be founded in the 
United States and the first mutual lia- 
bility insurance company to be estab- 
lished in the world. 

Occasion of the company’s founding 
was passage by the Massachusetts leg- 
islature of an employers’ liability law 
to take effect in September of 1887. 
This law, second of its kind to be passed 
In the United States, was forerunner 
of the workmen’s compensation acts. 
Underwriting of employers’ liability 
has’ remained the major business 
of the company, although it now offers 
to its customers all forms of insurance. 

Indicative of the company’s prog- 
ress and the growth of compensation 
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insurance is comparison of the total 
initial premiums of $20,000 with total 
premiums for 1936 of $21,600,000. 
Dividends of $53,000,000 have been paid 
to policyholders in the company’s 50 
years of existence. 


Bigger, Better Power Show 


Judging from the number of com- 
panies which already contracted for 
exhibit space, and the rapid progress 
of the plans, the Chicago Exposition 
of. Power and Mechanical Engineering, 
to be held October 4 to 9 in the New 
International Amphitheatre, Chicago, 
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promises to be a highly successful af- 
fair. The need for new equipment is 
pressing, and this fact together with 
the increased purchasing power avail- 
able promises large attendance and 
sales. 

This show will bring to the Middle 
West a comprehensive exposition of 
machinery, apparatus, and instruments 
used in power generation and its con- 
trol, transmission, and use. Also to 
be found will be the latest equipment 
to be employed in using power in im- 
provement of products and operation. 
Principal exhibit classifications will in- 
clude combustion, electric power gen- 
eration and transmission, hydraulic, 
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control, insulation, mechanical power 
transmission, materials handling, plant 
maintenance, and prime movers, includ- 
ing steam, gas, oil, and diesel engines, 
Charles F. Roth, Vice President of 








be manager of the show and all matters 

of contract and arrangements will be 

under his personal direction. 

. ” 
Potential Executives 
Learn How at MIT 
In June, fifteen promising young ex- 

ecutives, on leave of absence from their 

= Al A T plan will be operated under a system 


companies, will begin at the Massachu- 
of honorary fellowships sponsored by 

, ‘. executives. 
UF Mpyrcd Dr. Compton explained that this plan 
; will afford these young executives the 
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the International Exposition Company, 
setts Institute of Technology a twelve 
months’ intensive study program de- 
35 distinguished business and industrial 
same type of advantageous experience 
gained by the young doctor or lawyer 


Grand Central Palace, New York, will 
signed to fit them for top-flight posi- 
i" FAL re EF PA tions in American business. President 
Karl T. Compton announced that the 
in his period of interneship or appren- 
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qualities indefinitely. No wonder Permite 
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ticeship under the guidance of the 
most distinguished men in his profes- 
sion. Hitherto, the young business 
man has not had this advantage, since 
he usually comes in contact only with 
minor executives in the early years of 
his career. This plan provides oppor- 
tunity for contact with a diversified 
group of the most successful executives 
in America, and discussion of their 
problems, principles, and methods. 
Selection of these men is being made 
from a large group of technically 
trained men in business and industry, 
and the fellowships will be awarded by 
invitation to men of exceptional execu- 
tive promise, intellectual capacity, and 
physical resource. They will come from 
the more mature group of younger ex- 
ecutives who have had several years 
of industrial experience following col- 


legiate training in science or engineer- 
ing. 

Professor Erwin H. Schell, head of 
the Department of Business and Engi- 
neering Administration, who has been 
in charge of a five-year experimental 
program whose results have warranted 
inauguration of this more ambitious 
plan, will head the work of adminis- 
trative training. The faculty will in- 
clude outstanding authorities in the 
various fields to be covered, and busi- 
ness executives will collaborate in spe- 
cial studies. 

The curriculum will include courses 
in production, marketing, finance, ac- 
counting, business law, and industrial 
relations, and among the courses to 
elect will be current economic prob- 
lems, principles of sociology, govern- 
ment control of industry, international 
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OF INTEREST to general 
metal working plants as 
well as Foundries this bulletin 
has numerous illustrations of 
modern conveying systems, 
also sketches and engineering 
data which you will want on 
file. In all probability you will 
find something in this book 
that will give you an idea for 
your plant and if you are con- 
templating conveyors now, 
do not fail to see Logan Bul- 
letin 15 before you act... . 


Storage lines of Logan Rolls in pouring 
bay. Molds are assembled on ro ler con- 
veyor in adjoining bay and delivered 
to these storage lines by conveyor trans- 
fer car on track in foreground. 


LOGAN CO., Incorporated, Louisville, Ky. 


510 Buchanan St. 


Logan Conveyors, gravity 
and power, are profitable 
equipment for handling flasks 
through molding, pouring, 
cooling and storage—castings 
and tote pans to cleaning, 
grinding and machining oper- 
ations. . . Write today, on 
your letterhead, for your 
copy of “Conveyors for the 
Foundry”. If your product 
does not fit into the Foundry 
or Metal Working Field, write 
for Bulletin “7 Economies.” 
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rigid inspection assure efficient operation over long periods. 


Goulds, leaders since 1848, manufacture Pumps for every 
purpose. 


GOULDS PUMPS Inc. 


A, Representatives ina 
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istrative theory and practice, mone. 
tary and banking problems. 
Establishment of this program is 
made possible by an anonymous gift 
of $25,000, and the course will lead to 
the degree of master of science in 
business and engineering administra- 
tion. 
e 


Security Board Tells How 
to File Lump Sum Claims 


Procedures for filing claims for the 
payment of lump sums under the old- 
age benefits plan of the Social Security 
Act, believed to surpass in simplicity 
any others for similar use yet devised 
either for Government or private busi- 
ness purposes, have been outlined by 
the Social Security Board. 

A simple “statement of employer” 
form, which will give only total wages 
paid the employee and the period of 
employment, and separate forms for 
each type of claimant, will be used in 
the adjudication of claims. 

Payments amount to 34 per cent of 
the total wages, as defined in the act, 
received by the individual in covered 
employments after 1936. They are 
payable to workers reaching 65 or to 
their estates in case of death before 
that age, where there is no eligibility 
for monthly old-age benefits. 

The Board estimates that approxi- 
mately 323,684 persons or their estates 
will be eligible this year for lump sums, 
with total payments of about $6,000,000. 

Claims forms and assistance in exe- 
cuting them are available at 12 re- 
gional and 116 field offices, as well as at 
the Board’s Washington office. 


Can the Man over 40 
Get a Job? 


Of 405 representative industrial com- 
panies surveyed by the National Indus- 
trial Conference Board, only 18 (4.4 
per cent) have made it a definite policy 
not to hire male workers 40 years of 
age or over. 

The Board’s survey, whose results 
are contained in a new publication, 
“Personnel Practices Governing Fac- 
tory and Office Administration,” points 
out that over three-quarters of the 
reporting companies have not fixed 
maximum age limits on the hiring of 
older workers. This does not neces- 
sarily mean that age has no bearing 
on the employment of new workers. 
Although these companies have no defi- 
nite policy forbidding the hiring of 
workers beyond a given age, it is prob- 
able that, all other factors being equal, 
the employment manager generally ac- 
cepts the younger applicant. 

Of the remaining companies covered 
by the survey, 22 (5.4 per cent of the 
total) have established 45 as the maxi- 
mum hiring age; 33 (8.1 per cent) 
have established 50; and 16 (4.0 per 
cent) have established 60. Three com- 
panies reported that they employ new 


(Continued on page 104) 
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General Electric Company, Schenectady, New York 


The owners of this great plant have given us 


21 contracts totaling °4,967,291 
EXPERIENCED ENGINEERING 


RE YOU IN DOUBT as to.. what 

.. where..when..or how.. to 

build? Experienced Engineering is the 

most valuable and least expensive part 
of an industrial building program. 


It should start with all the investigation 
necessary to complete a simple, effec- 
tive factory arrangement. Straight line 
production is ideal, and can usually be 
approximated by careful study, without 
over-building, and with provision for 


future expansion. ¢ We have made plant 
layouts, and designed, built, and equip- 
ped factories for 20-years for great 
American manufacturers. ¢ Experience 
gained with these important corpo- 
rations is reflected in our preliminary 
suggestions and estimates, made with- 
out cost or obligation, for Factory 
Owners. # Write our Cleveland or 
New York Office for our new Booklet 
...’TO BUILD OR NOT TO BUILD.” 


The H.K. 
Ferguson 


ENGINEERS AND BUILDERS 


CLEVELAND, OHIO © HANNA BUILDING © PHONE CHERRY 5870 © NEW YORK CITY © 25 WEST 43rd STREET © PHONE BRYANT 9-7257 
SAN FRANCISCO #1717 MILLS TOWER BLDG. e SUTTER 8644 © TORONTO, CANADA ©1221 BAY STREET © KINGSDALE 3646 @ MEXICO CITY ® MEXICO 
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PLANT MANAGER 
Pares Overhead with Onliwon 


With 80% of its users in industries 
ranking this type of tissue first for econ- 
omy, this plant manager properly selects 
Onliwon Tissue to help cut washroom 
overhead. The tissue itself is safe, pure, 
and with the proper strength for needed 
protection. In addition the neat, simple 
Onliwon Cabinets guard their contents 
from contamination and wasteful use, 
and bring definite economy in many 
ways. Phone your local A.P.W. repre- 
sentative and learn at first hand how 
Onliwon Tissue has earned its nation- 
wide reputation for economy in use. Or, 
write for samples to: A.P.W. Paper 
Company, Albany, N. Y. 


|e. UW. | 
Onliwon Tissue 








Can You 
Count That Fast? 


Productimeter 5-BDW-7 above is our 
answer to the demand for reliable 
counting (up to 5000 rpm) on modern 
high speed machines. 


Whatever you have to count or meas- 
ure you will find a Productimeter 
enabling you to keep accurate pro- 
duction records day in and day out. 


Productimeters 
DURANT MFG. Co. 


1918 N. Buffum St. 176 Eddy St. 
Milwaukee, Wis. Providence, R. I. 


TELL US WHAT YOU' WANT TO COUNT 





























male workers up to 65 years of age. 
Wherever definite maximum hiring 
limitations have been established, the 
Conference Board’s survey shows that 
the age restrictions are lower for 
women than for men. Nearly three- 
fourths of the companies with such 
limitations set the maximum hiring age 
for women at 45 or less, while only 
about two-fifths of such companies fix 
the maximum as low for men. 


Modern Temple of 
Science Dedicated 


Mellon Institute’s new building, 
which has been under construction for 
the past six years, was dedicated May 
6. Dr. Edward R. Weidlein, director, 
pointed out that the new building will 
enable the Institute to carry on all its 
present research work with greater 
effectiveness and scope, and to expand 
its scientific investigations into fields 
that up to the present have been closed 
by spatial limitations. 

Since 1911, Mellon Institute has had 
1,150 industrial fellowships in 279 dif- 
ferent technological subjects. About 
650 processes and products have been 
invented or developed. In ten instances 
new industries have been created, and 
new branches have been added to exist- 
ing manufactures in a wide field of 
chemical technology. 


McGrady Asks Fair Trial 
for Wagner Act 


“As a starter, let me say frankly that 
I know many of you gentlemen are 
impressed with a belief that the Wag- 
ner Labor Act is unfair to industry 
because, while it creates duties and 
obligations on the part of manage- 
ment, it creates no rights on their 
part, and, while it creates so many 
rights for labor, it seems to create no 
duties and obligations for labor. 

“Let us not forget that at the time 
the Wagner Act was written the atti- 
tude of at least some managements, as 
to the particular subjects it addressed, 
seemed to be that, while there were 
plenty of duties on the part of labor, 
and rights on the part of management, 
the reverse of that did not exist. In 
other words, the Wagner Act invaded a 
field so one-sided in its practical appli- 
cation that its principal concern was to 
strike a new balance and rectify a con- 
dition unfair on the other side. Per- 
haps this whole background has now 
been changed, but in these great fun- 
damental changes we must remember 
that Rome wasn’t built in a day. 

“There has been no real experience 
with the Wagner Act and that,: permit 
me to say, was not the fault of labor. 
It was the fault of some of manage- 
ment and the lower courts. In almost 
every conceivable circumstance, the 
lawyers moved in on that law with 
a result that the ink on it was scarcely 
dry before the National Labor Rela- 





FACTORY MANAGEMENT and MAINTENANCE 













wacgenmeeeses 



























@ Each year approximately 2,000,000 
claims ... most of them for damage... are 
filed with American railroads. Such claims 
are costly trouble-makers for shippers as 
well as railroads .. . tear down hard-won 
customer good-will... put the sales de- 
partment in a tight spot. 


Leading shippers everywhere are avoiding 
these profit-sapping tight spots by rein- 
forcing and protecting their shipments with 
Signode Steel Strapping . . . maintaining 
tight control of their product from plant to 
customer and saving money at the same 
time. One manufacturer reports: ‘“By en- 
abling us to get better protection with lighter 
boxes, Signode Steel Strapping cut our box- 
ing expense 50% and freight cost 15%.” 
Similar savings by substituting scientifically 
designed skids, crates and bundling meth- 
ods are being made in every type of in- 
dustry. Send for a Signode Packing Engi- 
neer to check over your shipping problems. 
Without obligation, he will show you 
whether and how Signode tight control from 
plant to user can make your shippingdepart- 
ment a profit-earner and good-will builder. 


SIGNODE STEEL STRAPPING CO. 
2621 N. Western Ave., Chicago, Ill. 


361 Furman St., 452 Bryant St., 
Brooklyn, N. Y. San Francisco, Calif. 


Grant Bidg., Pittsburgh, Pa. 
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Production and plant operat- 

ing costs are going up... 
profits inside the plant are made only by 
constant, vigilant check-up of every machine 
and unit of equipment. 


Give your conveying methods and convey- 
ing equipment a thorough “once-over” . . . 
discard costly, obsolete apparatus... 
check for needed replacements and improve- 
ments . . . plan material handling to speed 
production and lower costs. 


Your plant—every plant—has its individual 











A NATION-WIDE SERVICE 





and different conveying problems. Standard 
Engineers will assist you in improving your 
present material handling methods and 
equipment. No cost or obligation. There’s 
a Standard office near you—get in touch 
with them. 


“Conveyors by Standard” 
FM-6—a valuable reference 
book on conveyors and con- 
veying methods. Sent free 
to plant and _ production 
executives. 












IN CONVEYOR ENGINEERING 
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—Advises SUNNY LUMENS, the Goodrich Reflexpert 


“This is the best time of year to mod- 
ernize your lighting equipment... 
now ... during the long days, while 
there’s less need for inside illumination, 
less interference with plant activity. 


Good illumination speeds up the eyes 
and hands, makes workmen more ef- 
ficient, cuts your production costs. Why 
delay? Get at it now and have a good 
job done.” .< * 


DISKONECT 





1 


RLM DOME REFLECTORS 





3 





The simplest detachable reflector of all. You merely lift the spring-set 


plunger to release reflector and lamp for cleaning. To attach, press 
reflector into the hood and the plunger snaps into place; locks it! 


Quick removal for cleaning makes it 
much easier to maintain efficient illum- 
ination. Goodrich Diskonect Reflectors 
are offered in many sizes and shapes 
for various needs. The Goodrich re- 
silient. socket is removable — permits 
complete cleaning of the reflector, 
hood and socket separately. 

















See your electrical supplier or write us for catalog No. 38 


RIC 


tions Board was paralyzed by injunc- 
tions on practically every front. [It 
remained paralyzed until by the recent 
decision of the Supreme Court in the 
Jones & Laughlin, Associated Press and 
other related cases, it was restored to 
the potency with which Congress had 
baptized it. Let’s get a little experi- 
ence with a new dispensation before we 
begin to write new laws.”—Edward F. 
McGrady, Assistant Secretary of Labor, 
at the Annual Meeting, U. S. Chamber 
of Commerce, April 29, 1937. 


NAM Says Company 
Unions Not Outlawed 


Freely chosen employee representa- 
tion plans or legitimate worker organ- 
izations confined to the plant were not 
outlawed in the Supreme Court’s in- 
terpretation of the Wagner Act, ac- 
cording to an analysis of the court’s 
opinion made by the legal department 
of the National Association of Manu- 
facturers. 

“The Act as interpreted does not 
compel contract or agreement with 
anyone, individually or collectively,” 
the analysis says. “The obligation cre- 
ated is that of reasonable negotiation 
with the true representatives of the 
majority of employees, whether such 
representatives be from within or with- 
out the employer’s working force. No 
legitimate organization confined to the 
plant or any freely chosen employee 
representation plan is outlawed. If 
the employees prefer an organization 
confined to the plant for the purpose 
of collective bargaining, it is their 
right to form one and deal with their 
employer through it, and it is the busi- 
ness of the law to recognize and 
protect it.” 

° 


No Industrial Peace 
Without Confidence 


“When individual businesses devel- 
oped into corporations and these cor- 
porations grew more far-reaching and 
more powerful, the effects of their de- 
cisions were magnified in the way they 
affected the public interest. It there- 
fore became necessary through legisla- 
tion and governmental administration 
to establish both their privileges, and 
their duties and responsibilities. 

“Following out the same line of rea- 
soning, as labor organizations grow in 
numbers, and in power and influence, 
it is equally essential that responsi- 
bility be fixed and curbs be provided 
against the arbitrary use of that power 
in ways that are inimical to the gen- 
eral welfare. Also, now that the right 
to collective bargaining is incorporated 
in our statutes, it must take place be- 
tween responsible parties and be so 
limited that the public interest is pro- 
tected, and that inherent and consti- 


3 


Of A c.f Ss 


tutional rights of minorities are also out 
protected. We must see to it that the BL 
right to work is as fully safe-guarded 


LECTRIC RICH 
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GENERAL OFFICES AND FACTORY: 2904 N. OAKLEY AVENUE, CHICAGO, ILL. 





CE 


ne- 
It 
ent 
the 
ind 
to 
lad 
ri- 
we 
F, 
or, 
ber 


h- 
he 


on 
se 
ir 
sir 
3i- 
nd 


r- 


107 


JUNE, 1937 
FOR ANY 


TOUGH ASSIGNMENTS pawrs.. 


but these Paints 
come through! 


e DEBEVOISE Maintenance 
Paints in every major industry, 
have set performance records that 
are stronger than any claims we 
personally could make for them. 

And behind these paints stands 
an organization that, for more 
than a quarter century, has been 
trained to help you select the 
longest wearing paint for every 
special application. 

When it comes to selecting 
paints, call on the Debevoise 
Practical Painter. He can help 
you cut paint maintenance costs. 















Kl 


@In food plants, factories ... and on any surface where 
a one-coat heat resistant paint is needed for mainte- 
nance, Debevoise HEATCOTE ALUMINUM No. 632 








e@ Attacked by the 
elements outside... 
by fumes, dirt, heat 
inside, it takes a 
real paint to stand 
up on window sash. 
Debevoise Character 
Greens are made 
from chemically pure 
greens that stay 
green longer. 






This gas holder is one of the tough- 
est assignments you can give any 
paint. 


It’s all metal. Rain, sleet, fog and 
snow attack it. Heat expands it. Cold 
contracts it. Fumes corrode it. Only 
the toughest paint can protect it. 


_ That’s why, in scores of the lead- 
Ing gas plants in the country, you’ll 
find DEREKA—assigned to do that 
job. And wherever metal paint has 
to lead a tough life ... you'll find 
DEREKA. 


But DEREKA is only one of the 
outstanding Debevoise maintenance 
paints. There’s UTILITY GLOSS 
BLACK, tough, quick-drying, full 






e Expansion and con- 
traction, sun, rain and 
snow make tough 
going for any metal- 
protective paint on gas 
holders. But DEREKA 
has proved for over a 
quarter-century it can 
“take it’? under these 
difficult circumstances. 


gloss and jet black, for finish coats 
on metal. And BUILDING WHITE 
No. 610—-a lasting outside white. 


One coat of HEATCOTE ALU- 
MINUM is all you need on surfaces 
subject to heat up to 600° F. where 
you want an aluminum finish. 


For plant interiors, you can get no 
finer white (or tints) than DEBE- 
LITE, Flat, Eggshell and Gloss. 


These are just a few in the 
Debevoise line of industrial mainte- 
nance paints. But they’re worth in- 
vestigating, because they’re all made 
by an organization that specializes 
in the finest maintenance paints... 
sold direct to you. And now is the 
time to paint! Write for our new 
“Plant Maintenance Manual” to: 







does the job. 
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DEBEVOISE 


Company 
968 GRAND ST. BROOKLYN, N.Y. 
PUlaski _ 5-6170 









MAINTENANCE PAINTS FOR ALL BRANCHES OF INDUSTRY 
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52 BUILDING OWNERS 
SAVE $1218798 I 
FEBRUARY 1837 


Webster Heating Modernization 
Saves Average of $234 per 
Building in Short Month 





NO “STARVING” TO GET RESULTS 


Owners Report on Effectiveness 
of Webster Moderator and 
Hylo Systems 


MEETS DIVERSE HEATING NEEDS 


Camden, N. J.—Fifty-two buildings 
heated by Webster Systems of Steam 
Heati reported reductions in heating 
costs of $12,187.98 during February, 1937, 
an average saving of $234.19 for this 
short month. 


These savings facts are based on heat- 
ing results in 52 buildings for which 
figures were readily available—buildings 
representative of the hundreds heated 
by Webster Moderator and Hylo Systems 
of Steam Heating. Following are the 
actual fuel savings: 


10,222....gallons of fuel oil 
597.91....tons of coal 
14,038,168....lbs. of steam 


Economy is seldom the main objective 
of a Webster Heating Modernization 
Program. Included among the buildings 
reporti substantial February savings 
are hotels and apartment houses where 

rfect heating comfort for guests comes 
cies any consideration of cost; de- 
te stores where an increase in 

eating expense is a wise investment if 
it makes the store more comfortable for 
customers; office buildings where heating 
satisfaction is an eee factor in 
er occupancy; dustrial plants, 
medical buildings, educational institu- 
tions, all with heating needs more 
important than economy. 


In these 52 buildings, regardless of 
the heating method used—oil, coal or 
urchased steam—and re; ess of the 
Conting problems involved, Webster 
Systems provided perfectly balanced 
heating service during the severest 
weather. There is no “starving” of the 
systems to get results. Steam savings 
represent an extra advantage after the 
heating problem in each building has 
been solved. 

Webster Central Controls are of the 
throttling type, delivering less heat in 
mild weather. There is no intermittent 
heating—no so-called “cold 70” or over- 
yowereas | resulting from an off-and-on 
control. 


If you are interested in heating new buildings, 
or in improved heating service and lower 
heating cost in your present building address 
WARREN WEBSTER & CO., Camden, N. J. 


Pioneers of the Vacuum System of Steam Heating 
Representatives in 60 principal U.S. Cities — Est. 1888 
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as the right to strike. This is funda- 
mental in the American form of gov- 
ernment. 


“It is not for us here today to work 
out the details of any program for es- 
tablishing and maintaining industrial 
peace. What we can do is to set out 
certain principles which can form the 
basis of a national policy. Such a 
policy, to be effective, must have the 
support of both responsible labor and 
responsible management. Moreover, it 
cannot succeed unless it has the sanc- 
tion of public opinion. 

“If we are going to have industrial 
peace, and certainly that is funda- 
mental to continuing economic progress, 
it must rest upon a foundation of con- 
fidence—confidence on the part of labor 
and management in each other’s desire 
to be fair, and confidence on the part 
of the public that, given a workable 
basis, the principles adopted will be 
fairly applied.”.—(P. W. Litchfield, 
president, Goodyear Tire & Rubber 
Company, before the annual meeting of 
the U. S. Chamber of Commerce.) 


No Cure for Strikes Seen 
in Legislation 


Experience in the United States and 
in other countries has demonstrated 
that no complete or final solution of 
the strike problem can be expected 
from legislation designed to eliminate 
strikes by means of compulsory arbi- 
tration, limitation of the right to strike, 
the imposition of fines on employers and 
employees, and other related measures, 
according to the National Industrial 
Conference Board. 


In a new study, “Governmental Reg- 
ulation of Labor Unions,” the Confer- 
ence Board examines and reports on 
the results obtained in those sections 
of the United States and in other coun- 
tries where legislation to regulate labor 
unions’ activities and diminish the 
number of strikes has been enacted. 
Included in the study are analyses of 
the provisions of, and the degree of 
success achieved by, the Colorado Com- 
pulsory Investigation Law, the Kansas 
Court of Industrial Relations, the Brit- 
ish Trade Disputes and Trade Unions 
Act, the Canadian Industrial Disputes 
Investigation Act, and various acts in 
force in Australia and New Zealand. 

“The denial or rigid limitation of the 
right to strike,” the study points out, 
“implies the substitution of some other 
means of enabling workers to obtain 
better wages and more satisfactory 
conditions of employment. Under the 
policy of arbitration usually employed 
it is possible to reach an equitable ad- 
justment of wages, but other issues, 
such as the question of the closed shop, 
must be arbitrarily decided. 

“Compulsory arbitration by govern- 
mental agency, moreover, tends to in- 
troduce political issues in regard to 
policies. The ultimate result is fre- 
quently the development of a political 
labor party and elimination of former 
party alignments, followed by enact- 





















AIR COMPRESSORS 


for every requirement 








SINGLE-CYLINDER HORIZONTAL 
COMPRESSORS 
Capacities to 2042 cu. ft.; Pressures to 150 Ib. 





THREE-CYLINDER AND SIX-CYLINDER 
ANGLE COMPRESSORS 


Capacites to 445 cu. ft.; Pressures to 125 Ib. 








TWO-CYLINDER ANGLE COMPRESSORS 
Capacities to 45 cu. ft.; Pressures to 200 Ib. 





SINGLE-CYLINDER VERTICAL COMPRESSORS 
Air-Cooled and Water-Cooled 
Capacities to 67 cu. ft.; Pressures to 250 lb. 


yee units are representa- 
tive of acomplete line...from 
which the proper selection to 
meet any individual condition 
can be made... without preju- 
dice or compromise. 


© Literature on request 
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TRY THIS 19-SECOND, PRIVATE QUESTIONNAIRE! 








If your three answers to the above 









questions are “yes”’— congratulations! 
Turn the page—we have nothing to 


offer you. 


pay you to read this short message. 


If one or more of your answers is “‘no”— then it may 












More than rent, materials, insurance or adver- 
tising — probably the highest-priced commodity your 
plant buys is TIME. Time is the real basis of your 
costs. And costs determine your selling price and profit. 

Today, with rising material and labor costs, job time 
records must be exact. Pencil-chewing approximations 
by your employes are dangerous. Time lost between 
jobs must be spotlighted, then cut down or eliminated. 

Only an accurate, automatic record will give you the 
real facts. And you can get them with Stromberg Elec- 
tric Job Time Recorders. They eliminate the error in 


the human element. They reveal exactly time put in— 


and time wasted—the relative efficiency of your men. 


Trouble-free, fool-proof, they require no winding or 
regulation and use hardly any current. Stromberg Job 
Time Recorders give you the facts for establishing time 
standards and piece rates, simplify the work of your 
accounting department. They become the backbone 
of your cost system. 

Send for bulletin describing fully Stromberg Job 
Time Recorders. There is vo obligation. Just clip and 
mail the coupon today. 






















Stromberg Time Equipment includes In-and-Qut Recorders, Job Time 
Recorders, A tic Time Stamps, Wall Clocks, Program Instruments, 
and Process Timing and Signalling Instruments. All Stromberg 
Instruments are electrically operated and can be furnished in single 
units; or combined and synchronized in one system controlled by a 
Western Union or master clock; or equipped with synchronous motors. 














STROMBERG ELECTRIC COMPANY 
231 West Erie Street, Chicago, Illinois 


Stromberg Time Recorder Co. of Canada, Ltd. 
284 King St., W., Toronto, Ontario 
SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 


MAIL THIS COUPON TODAY! 


STROMBERG ELECTRIC COMPANY 
231 West Erie Street, Chicago, Illinois 

Please send me illustrated bulletin describing the Strom- 
berg Job Time Recorders. No obligation on my part. 


1 
i 
I 
I 
! 
I 
I 
Firm Name 
i 
: 
1 
I 
i 











eae an os om a ae ew es a es ew ww 









110 FACTORY MANAGEMENT and MAINTENANCE 


ment of legislation fixing wages or 


wage standards, as illustrated by New 
Zealand. Under compulsory arbitra- 
tion systems, it is also customary to 
apply an award to an entire industry, 
with the effect of standardizing condi- 
: 4 0 } = he: G : US SE: 3 c tions without regard to the financial 
condition of individual enterprises.” 


Going Up! 


Cost of living of wage earners, ac- 
cording to a National Industrial Con- 
ference Board report, rose sharply, 
0.8 per cent, from February to March. 
Living costs in March of this year 
were 5.6 per cent higher than in April, 
1933. But they were 11.4 below the 
level of March, 1929. 

Food prices rose 1 per cent from Feb- 
ruary to March; rents moved up 1.7 
per cent; clothing prices advanced 1.2 
per cent; coal prices declined season- 
ally 0.6 per cent; cost of sundries was 
0.3 per cent higher. 

The purchasing value of the dollar 
was 113.8 cents in March, as compared 
with 114.7 in February, 120.2 in March, 
1936, and 100 in 1923. 


TRADE 
LITERATURE 


Air Conditioning—Three bulletins: No. 
$6281, title “Air Conditioning by York”; 
No. 36282, on an economizer; No. 37305, on 
oil for refrigerating machinery.—York Ice 
Machinery Corp., York, Pa. 


seas) FYPANDED METAL Sietemesscesamaek 


auchnr Multimaze, and panel-type air filters.—Air- 
Maze Corp., 812 Huron Rd., Cleveland. 


Ball Bearings—Catalog S, on line of ball 





STEELCRETE bearings andtheir selection —New Departure 
Whatever your factor roduces Division General Motors Corp., Bristol, Conn. 
- y yP oe EXPANDED METAL Belt Conveyors—Catalog No. 270, on Rex 
‘ “ a belt conveyors.—Chain Belt Co., 1600 West 

you need convenient articles fabricated FENCE Bruce St., Milwaukee. 
Brushes—Catalog No. 190, on line of brush 
from Steelcrete Expanded Metal, the Th : ‘ materials and Drushmnekiag —The So i 

is is a new type o Mfg. Co., 5401 Hamilton Ave., Cleveland. 
lightweight diamond mesh that is cut fence, available in all Capacitors—Catalog No. 138A, on box-type 
4 : capacitors for indoor service at 230, 
from, and has the strength of, solid styles for industrial, 576 volts, oes ee a -Dubilier Corp., 
y . : out ainfie : 
roperty and residence 

l. F al fact th ; het Chains and Sprockets—Catalog No. 607, 
steel. for gener actory use, ere 1s enclosures. Standard- containing data and prices on roller chains 
everything from small trays and bas- ized sections, cut from Con — ee 
- cade i i atatiiad solid COP-R-LOY, are [Cleaning | Machine—Bulletin, | deseribing 
ets u o storage bins an on : . : steam-operated, chemical spray cleaning ma- 
P g P quickly installed with chine.—Clayton Mfg. Co., Alhambra, Calif. 
enclosures. There are no burrs or sharp parts, gates, and other Cleaners—Folder, showing portable clean- 
fittings ers which can be used as vacuum, blow, or 
‘ spray cleaners.—Ideal Commutator Dresser 


edges on the mesh, and items may be Co., 1221 Park Ave., Sycamore, IIl. 
ie x: Clutch—Folder, describing Dickson auto- 
specified for flat, plated, or baked matic clutch.—Dickson Automatic Clutch Co., 
606 South Hill St., Los Angeles. 
finishes. All articles used for food 
handling are hot dipped in Straits 


COz Meters—Catalog No. 3005, on line of 
indicating and recording CO: "meters and 
Tin. Send for the Steelcrete Handbook. 


combined COz and flue gas temperature re- 
corders.—The Brown Instrument Co., Wayne 
& Roberts Aves., Philadelphia. 


Combustion Contrel—Folder, on Smoot 
automatic combustion  control.—Republic 
Flow Meters Co., 2240 Diversey Parkway, 
Chicago. 


Communicating Systems—Catalog, covering 
line of amplifier systems and _inter-office 


= CONSOLIDATED EXPANDED METAL COMPANIES equipment.—The Turner Co., Cedar Rapids, 
WHEREIS, —_— VIRGHAE Iowa. 


Compressor—Folder, on centrifugal com- 
pressor for air conditioning syStems.—Car- 
rier Corp., 850 Frelinghuysen Ave., Newark, 
mn. @. 
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When two globules of 


ordinary mercury meet, 


their first contact is a 

single point, as shown 

‘ here. Concentration of 

the starting current at this point 

causes héat and vaporization of 

the mercury. Make-and-break 

takes place several times before 
contact is firmly established. 


The liquid fill and high 

meniscus mercury of 

DURAKOOL switches, plus 

the shape and arrange- 

ment of the interior, 
produce the flattened contact 
surfaces which give maximum- 
initial capacity. 


PROOF 


All of this may be difficult to 
believe — but we can prove it— 
welcome your challenge to us. 








@ There's a lot of difference between 
the point-contact of a couple of bil- 
liard balls and the fervent kiss of the 
movie close-up. That same difference, 
essentially, exists between the con- 
tact of two rounded bodies of mer- 
cury in a conventional mercury 
switch, and the complete, maximum- 
initial contact obtained through the 
unique construction and materials 
used in DURAKOOL* switches. 


Asevery electrical engineer knows 
only too well, the first surge of cur- 
rent when a circuit is closed is many 
times greater than the normal load. 


*Trade Mark Reg. U.S. Pat. Off. 
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2 KINDS OF KISSES 





Solid contact switches for this reason 
have always been designed with flat 
surfaces. But mercury naturally forms 
into globules, and pin-point first 
contacts are the inevitable result— 
except in DURAKOOL switches. 


Your switching problems, whether 
they involve frequent replacement, 
inaccurate operation, or other haz- 
ards,can be solved by these different 
switches. Full details, including illus- 
trations which clearly show the action 
of a DURAKOOL switch in operation, 
will be sent on request. DURAKOOL, 
Inc., 1046 N. Main St., Elkhart, Ind. 
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The 
LUBRIPLATE FILM 


Published in the interest of better lubrication 





Are you getting the 
fullest efficiency from 
your machinery? 


Machinery users do not always 
know when they are getting poor 
lubrication. Improper lubrication 
manifests itself by unnecessary 
drag on machine parts resulting 
in loss of power, restricted pro- 
duction, undue wear of bearings, 
gears, etc.—all of which can be 
corrected by the use of LUBRI- 
PLATE lubricants. 





Sb: the Fiber.” 


For many years the subject of 
lubrication received only scant 
attention but with the advent of 
improved metals and modern 
machining methods, loads and 
speeds were stepped up to a 
point where the old time lubricants 
just would not do the job. So 
along came LUBRIPLATE, "The 
Modern Lubricant," and what a 
great job it has done in reducing 
friction and wear with consequent 
reduction in power and upkeep 
costs. No other lubricant possesses 
the outstanding characteristics of 
LUBRIPLATE. 


Write for Information 


LUBRIPLATE DIVISION 
FISKE BROTHERS REFINING CO. 
Established 1870 


129 LOCKWOOD ST. NEWARK, N. J. 
Plants: NEWARK, N. J. and TOLEDO, OHIO 














FACTORY MANAGEMENT and MAINTENANCE 


Compressors—Bulletin L-612-B3, on steam- 
driven compressors.—Worthington Pump and 
Machinery Corp., Harrison, N. J. 


Controllers—Catalog 2400, on Wide Range 
Non-Indicating temperature and _ pressure 
eontrollers.—American Schaeffer & Buden- 
berg Division, Consolidated Ashcroft Han- 
cock Co., Inec., Bridgeport, Conn. 


Conveyors—Bulletin No. 15, title ‘‘Con- 
veyors for the Foundry.”—Logan Co., Louis- 
ville, Ky. 

Crane 
CK, CU, CX, and CZ 
Elwell-Parker Electric 
Ave., Cleveland. 


Diesel Engine—Folder, announcing Model 
42-B diesel, a small engine for heavy duty 
stationary service.—Fairbanks, Morse & Co., 
900 South Wabash Ave., Chicago. 


Directory—Directory of members of the 
Gray Iron Founders’ Society.—Gray Iron 
Founders’ Society, Inc., 1010 Public Square 
Bldg., Cleveland. 


Dust Collectors—Bulletin No. 79, describing 
and illustrating design and operation of dust 
collecting equipment.—The C. O. Bartlett & 
Snow Co., Cleveland. 


Dust Control—Bulletin S-85, on dust con- 
trol, showing installations—The W. W. 
Sly Mfg. Co., 4700 Train Ave., Cleveland. 


Electrical Equipment—Folder, showing line 
of timers, relays, thermostats, melting pots, 
ete.—Struthers Dunn, Inc., 1389 North Juniper 
St., Philadelphia. . 


Expansion Joint—Bulletin X-37-4, describ- 
ing Type S stainless steel, bellows expansion 
joint.—Foster Wheeler Corp., 165 Broadway, 
New York. 


Fence—Booklet, describing and illustrating 
“Chain-Link” fence made from Konik steel. 
—Continental Steel Corp., Kokomo, Ind. 


Fire Alarm—Folder, describing the Signa- 
phone, a device which telephones fire alarm 
to fire headquarters.—Signaphone Corp. of 
America, 570 Lexington Ave., New York. 


Flexible Metal Tubing—Bulletin SS-3, on 
seamless flexible metal tubing—The Ameri- 
can Brass Co., American Metal Hose Branch, 
Waterbury, Conn. 


Furnace Instrument—Folder No. 92-2, 
showing the Analy-Graph for recording 
changes in chemical composition of furnace 
atmosphere.—The Brown [Instrument Co., 
Wayne & Roberts Aves., Philadelphia. 


Furnace Wall Construction—Bulletin 
201, on simplified arch construction 
furnace walls.—Geo. P. Reintjes Co., 
Jefferson St., Kansas City, Mo. 


Gages—Four bulletins, Nos. 483. 484, 485, 
and 486. on recording and controlling gages. 
—The Bristol Co., Waterbury, Conn. 


Graphite—Bulletin No. 270.1, title ‘Utility 
of Graphite Surfaces.”—Acheson Colloids 
Corp., Port Huron, Mich. 


Grinding Wheel Grader—Folder, describ- 
ing the Grade-O-Meter. an instrument for 
testing strength of bond of grinding wheels. 
—Abrasive Engineering Corp., Stephenson 
Bldg., Detroit. 

Ground Testers—Bulletin 1500, describing 
“Megger” instruments for measuring ground 
resistance.—James G. Biddle Co., 1211-13 
Arch St., Philadelphia. 


Heater—Folder, describing automatic coal- 
fired air heater—James Campbell Smith, 
Inec., 16874 Euclid Ave., Cleveland. 


Latex—Booklet, title “Industry Discovers 
Latex.’’—Safetex Co., Inc., 77 Riverdale Ave., 
Port Chester, N. Y 


Lighting—Catalog Section 61-180. on high 
intensity mercury lighting.—Lighting Di- 
vision, Westinghouse Electric & Mfg. Co., 
East Pittsburgh. 


Lighting—Folder, describing carbon diox- 
ide tube lighting giving light approach- 
ing daylight.—Barkon-Frink Tube Lighting 
Corp., Bridge Plaza South, Long Island 
ity, N. X. 

Lubricant—Folder 437, describing Lubri- 
plate compounded lubricants.—Fiske Bros. 
Refining Co., 129 Lockwood St., Newark, 


Micrometer Attachment—Folder, describing 
micrometer attachment No. 280 for use with 
end measuring rods.—Brown & Sharpe Mfg. 
Co., Providence, R. I. 

Motor—Bulletin GEA-1557A, on screenless 
open textile motor.—General Electric Co., 
Schenectady, N. Y. 


Trucks—Bulletin, showing Types 
ortable crane trucks.— 
Co., 4205 St. Clair 


No. 
for 
2517 





JOHNSON NO. 60 BCE 
Triple Atmospheric 
Ring Burners 





These powerful concentric type 
Burners are made up of three inde. 
pendent ring burners which can be 
used singly, in pairs or in triple. Each 
ring burner has a separate Johnson 
Venturi Mixer and Tube, with heavy 
A.G.A. Type Valve. The valves are 


equipped with Johnson Patented 
Direct Jet Regulator and adjustable 
hood cap. Positive air adjustment 
assures perfect combustion and high 
flame temperatures. Dependable. 
Efficient. Economical. Write today 
for free catalog. 


SES TNE 


Western Representative: Eastern Representative: 
C. BABCOCK CO. J. H. McPHERSON 


475 Eleventh Street 250 Stuart Street 
San Francisco, Catt. Boston, Mass. 


















PROPERTY 
PROTECTION 





INTERLOCKING 
Chan Link FENCES 


Here’s fencing that gives you 
what you want—sturdy, depend- 
able protection for years. You 
have a right to expect years of 
service from an investment in 
property protection—and Inter- 
locking Chain-Link fence gives 
you that. 
e 


Interlocking Fence is rust-resisting, sturdy 
and durable. Expert erection service is 
available. Drop us a line, outlining your 
problems. We’ll be glad to make recom- 
mendations and prepare estimates of the 
cost without obligation to you. 

e 


Address Desk A Industrial Division 


INTERLOCKING FENCE CO. 


MORTON, ILLINOIS 
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Abrasives 
are Vital 


to Industry 





Grinding 
Wheels 


One of industry's valuable 
production tools is the 
grinding wheel. It is fur- 
nished as small as 3/32” 
for delicate die finishing. 
A 42” diameter wheel 
grinds crankshafts in the 
automotive industry. A 
ten-ton pulpstone con- 
verts wood into pulp in 
the paper industry. There 
is a grinding wheel for 
each of industry's grind- 
ing jobs — made of Nor- 
ton Abrasives. 


It should be of public 
interest that Norton 
Abrasives have such a 
vital part in the produc- 
tion of the things that 
make our daily _ lives 
pleasanter and more 
comfortable. 


With the grinding 
wheel are associated 
other abrasive products— 
oilstones that keep our 
tools and cutlery in condi- 
tion, abrasive paper 
(sandpaper), rubbing 
bricks and stones of 
every description. Norton 
Abrasives go into refrac- 
tories for handling heat 
and into floor surfaces to 
make them non-slip. 


NORTON ABRASIVES 





NORTON COMPANY 


Worcester, Mass. 
Behr Manning Corp. 
Troy, N. Y. 


Is a Division of 
Norton Company 























































amous 
irsts in 
encing 





designed ands 
perfected the 
P-12 WING-CHANNEL POST 


. . . the only fence post designed 
primarily for use with chain link fabric 


The new PAGE P-12 Wing-Channel Line Post is one of the greatest ad- 
vancements in fencing since PAGE originated woven wire fence in 1883. 
Other metal posts are but convenient adaptations of existing structural 
shapes—such as pipes, channels and H-beams. 

The PAGE P-12 Wing-Channel Post design provides maximum strength 
at right-angle to fence line—wider bearing surface for fabric—smart ap- 
pearance. It exposes no injurious sharp corners. Wings and channel take 
rigid grip in concrete footing. PAGE P-12 Posts are high carbon steel, 
heavily galvanized to the high P-12 standard of rust resistance. 


5 SUPERIOR FENCE METALS 


PAGE FENCE is offered in 5 superior metals to meet every condition in fencing— 
Page P-12 Copper-bearing Steel, Page-Armco Ingot Iron, Page-Alcoa Aluminum, Page- 
Allegheny Stainless Steel and Page genuine Wrought Iron. All Page P-12 galvanized 
fence—mesh, fittings, top rail and new P-12 Wing-Channel Line Post—is covered by the 
12-dip Preece Test guarantee, the highest known to the industry. 


e @ 
92 Association Members 
92 Page Fence Distributors with complete responsibility in fence erection service, 
estimates and consultation are located conveniently throughout the United States— 
associated to serve you wherever you are. 


FENCE FACTS FREE 


Mail coupon below for nearest Page Fence Distributor’s name 
and free copy of new informative booklet, “Fence Facts.”’ 
Page Fence is a product of the Page Steel & Wire Division 
of American Chain & Cable Company, Inc. an 
EERE RE RRR RRR RRR RRR ee OO MC PRR Pee 


PAGE FENCE ASSOCIATION 
Dept. F-6, Bridgeport, Connecticut 


Please mail me new Free Booklet, “Fence Facts,’’ and name of nearest associated 
Page Fence Distributor. 
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FACTORY MANAGEMENT and MAINTENANCE 





Motor Base—Booklet, on Tension Contro] 
motor base.—The American Pulley Co., 4200 
Wissahickon Ave., Philadelphia. 


Metors—Bulletin 305, on disk-brake motors 
—Reliance Electric & Engineerin : Ss 
hoe Rd., Cleveland. . lisse iaie 


Motors—Descriptive Data 3105, on Type Cg 
fan-cooled, squirrel-cage motors.—Westing- 
house Electric & Mfg. Co., East Pittsburgh. 


Overhead Conveyors—Bulletin, on overhead 
materials handling equipment.—The Cleve- 
ar Crane & Engineering Co., Wickliffe 

io. , 


Packings—Catalog, describing Metalasti 
es etalastic Mfg. Corp., Hacken- 
ack, N. J. 


Paint—Catalog, on line of paints for metal 
concrete, wood, glass, and composition ma- 
terials—The Skybryte Co., Cleveland. 


Pumps—Bulletin 164, on double-suction, 
horizontally split centrifugal pumps.—Mor- 
ris Machine Works, Baldwinsville, N. Y. 


Pumps-—Bulletin W-318-B7A, on Type UX 
balanced, multi-stage, volute contritugal 
pumps.—Worthington Pump and Machinery 
Corp., Harrison, N. J. 


Pumps—Two bulletins: 5814F, on approved 
centrifugal fire pumps; 6150, on Simplex 
self-oiling power pumps.—Fairbanks, Morse 
& Co., 900 South Wabash Ave., Chicago. 


Recorder—Folder, describing: portable re- 
cording thermometers and electrical opera- 
tion recorders.—Practical Instrument Co., 
2717 North Ashland, Chicago. 


Recorders—Bulletin No. R, on round-chart 
electric recorders for humidity and tempera- 
ture—Julien P. Friez & Sons, Inc., Baltimore. 


Refractory—Bulletin No. 327, on Insulag 
geo oe ol ese for temperatures 
up to 2, eg. F. uigley Co., Inc., 56 
Wet ith ht, teow Yok ; 


Refractory — Folder, describing Super 
Thermo-Stucco, a new refractory material.— 
Chicago Fire Brick Co., 1467 Elston Ave., 
Chicago. 


Regulater—Bulletin GEA-2150A, on Type 
GDD direct-acting generator-voltage regula- 
tor for d.c. machines.—General Electric Co., 
Schenectady, N. Y. 


Regulators—Folder, announcing addition 
of line of regulators for voltage, current, 
and speed  control.—Ideal Commutator 
Dresser Co., Sycamore, Ill. 


_Reofing—Booklet, on _ steel roofing and 
siding.—United States Steel Corp. Subsid- 
iaries, P. O. Box 176, Pittsburgh. 


Rust Prevention—Research Bulletin, de- 
scribing Cottaphane compounds for rust 
prevention.—International Cottaphane Lim- 
ited, Toronto. 


Rust Preventive—Folder, on Bar-Ox Form- 
ula “97,” a material for application to iron 
and steel previous to painting.—The Truscon 
Laboratories, Detroit. 


Speed Indicator—Bulletin, describing Has- 
ler Speed Indicator.—Hasler-Tel Co., 461 
Eighth Ave., New York. 


Steam Generator—Catalog, on Type VU 
steam generator.—Combustion Engineering 
Co., Inc., 200 Madison Ave., New York. 


Steel Boxes—Catalog, describing line of 
shelf, tote, nesting, and other types of 
storage boxes.—Lyon Metal Products, Inc., 
Aurora, IIl. 


Storage Bins—Folder, describing revolving 
storage bins for stock rooms.—Universal 
—— Corp., 1383-135 West 23d St., New 

ork. 


Switches—Bulletin GEA-821F, on CR2927 
pressure and vacuum diaphragm-type 
a Electric Co., Schenectady, 

Tools—Folder, on non-sparking tools.—The 
—— Corp. of Pennsylvania, Reading, 

a. 


Variable Speed Control—Revised edition of 
“Speed Control Handbook.’’—Reeves Pulley 
Co., Columbus, Ind. 


Ventilators—Two bulletins: one on Stand- 
ard Gravity ventilator; one on dampers and 
damper controls.—The Burt Mfg. Co., Akron, 
Ohio. 

Welders—Descriptive Data 26-150, on Flex- 


are engine-driven welders.—Westinghouse 
Electric & Mfg. Co., East Pittsburgh. 


Welding—Bulletin No. W-10, title ‘The 
Are Welding of Tomorrow.”’—Harnischfeger 
Corp., Milwaukee. 
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FLOORS — like fire apparatus — HAD THEIR 


: wae a 
EBUCKET BRIGADE ERA 


Fires used to be more exciting than they are now. . 
since modern fire apparatus and sprinkler systems operate 
swiftly and efficiently. But ''Bucket Brigade Era'' industrial 
plant floors are still devouring money just as surely as 
if cash was being thrown in the fire—in terms of 
maintenance, repairs and potential danger. 


on your plant with 


TILT 
FLOOR PLATES 


ss —and "Stamp-out” the handicap 
, Vin of out-dated FLOORS 


Your whole industrial plant moves on its flooring. There your workers 

stand . .. your light or heavy trucks roll all day . . . your equipment 

: or stock is stacked. Yet many executives fail to realize the losses and 
f ee - re purpose delays and lessened efficiency due to the old floor they have taken for 

@ flooring, maximum non-skid qualities. a : 

granted for so many years. You are losing money if your floors are 

slippery, splintered or rutted . . . if workmen have to "take-it-easy" to 
avoid slipping . . . or if dirt, water, oil or grease has soaked in to 
cause damage. You will SAVE MONEY with modern CENTRAL Rolled 
KNOBBY | Steel FLOOR PLATES. You will save in wear and tear, in absence of 
= chipping or dusting, and in their almost 100% elimination of slipping 

accidents. 


\ 





Practically overnight, without delaying your production, you can lay 

these steel floor plates—each in the proper weight and "tread" for any 

given location. The cost will be lower than you think ... and there 

your costs end ... no maintenance, no repairs. You will find CENTRAL 

KNOBBY—Perfect foot support, recom- Plates ideal as well for platforms, treads, around machines — easily 
Cn ee een eee adaptable to all locations. Write us. Let us show you how you can 
modernize—safety-ize—economize in your plant with CENTRAL Rolled 


Steel FLOOR PLATES. 


"KNOBBYETTE 


3 KNOBBYETTE—Lighter duty flooring 


© for general use. 









FACTORY MANAGEMENT and MAINTENANCE 


BOOKS 















































MOTOR AND CONTROL APPLICATIONS 


George H. Hall. McGraw-Hill Book (Co., 
Inc., 330 West 42d St., New York. 259 pages, 
index, illustrated. $3. 


First edition. After taking up one by one 
the different types of motors, this book 
describes the controls available and shows 
what characteristics can be obtained by com- 
bining the two. From there it goes right into 


i , } oa | 
: i: < the numerous applications, pecans J to supply 
- that information the tool or machine designer 
o needs if his product is to be powered most 
ee efficiently. 


| Get 3 DAN JOBS —— 


F. J. Teago, Robert Rankin Professor of 
Electrical Machinery in the University of 
Liverpool, and J. F. Gill, Methuen & Co., Ltd., ' 
London. American agents: Chemical Publish- 
ing Co. of New York, Inc., 148 Lafayette St., 
New York, 104 pages, index. $1.25. | 


Outlines the more important aspects of 
mercury arcs from the electrical, mechanical, 
and operation standpoints. Its chapters cover 
construction, grid control of voltage and cur- | 
rent, voltage regulation, current-voltage char- 
acteristics, rectification, wave form analysis, 
transformer ratings, power factor, and mathe- 
maties of the are. 


AN OCCUPATIONAL RATING PLAN 
For Hourly and Salaried Occupations | 


Occupational Rating Research Group of the 
Industrial Management Society, 205 West 
Wacker Drive, Chicago. 54 pages and jiob 
requirements analysis sheets. $1. | 


The data given in this booklet have been 
developed over the last four years to provide 
a means of grading a wide variety of hourly 


rated occupations. More than 20 factors 
that must be considered in rating any occu- 
pation are described and rated for several 


sample occupations. Sample gradings are 
shown, and at the end there are six job 
requirements analysis sheets. 


You need pay no more for labor to secure 9 years of paint e 

protection than for a 3-year term. Labor is 80%, of the cost 
of painting. ON THE CALENDAR 

The difference in the prices of 9-year paint and of 3-year JUNE | 
paint—any conceivable difference—is absolutely negligible gag ge 

in its effect on ultimate economy. ee ees: ae eS 


University of Pennsylvania, Philadelphia. 
To get paint protection at lowest cost per square-foot-year, 18-26, Seventh Annual Economics Conference 


: h —+ ., a « eeeries 
H H H Hn H i ’ ‘amp, sonburg, N. J. Harvey N. 
paint with Dixon's Silica Graphite Paint. Throughout the Comp, Jokasooberk, HM. J. Harvey Xi, 
world, structures painted with this famous old product of | | Technology, Hoboken, N. ai 
Joseph Dixon Crucible Co., show terms of 9 years and more anis. Annual Meeting. Hot Snrings, Va. 
° e ° ° . . ° cLeod, ecretary, adiso 

between paintings—with complete protection against the Ave., New York. 

e . e 4 ° - v i En- 
elements and industrial gases during the entire interval. ee Se Se 
H. H. Henline, Secretary, 33 West 39th 


St.. New York. 


The very nature of the ingredients of Dixon's Industrial Silica Graphite gg i= gO 


Paints accounts for their aa flake graphite . . . water Seventh Credit, Congress of Industry. 
i 1 i H H : eae A ir- 
repellent, chemically inert, flat flakes that overlay like shingles and cling an Wedel Wevebliadc Gey. as 
with utmost tenacity; silica . . . mined with the graphite, adds to specific City, Mich, . 
gravity, imparts hardness; pure boiled linseed oil . . . the finest paint non, See Rect ot Paes wee oon 
vehicle ever found. Swampscott, Mass. A. V. Hutchinson, 


Secretary, 51 Madison Ave., New York. 


on > 7 e ° ' 28-July 2, American Society for Testing 
Get three paintings for the price of one by painting with Dixon's— Materials, Annual Meeting, New York. 
: ° ° . 3 * os ; arwick, Secretary, 2 Sou 
available in 14 colors, including aluminum. Write for Master Groni Se Piiwacenie 


Specification Bl44. 
Paint Sales Division = perro sli 

25-28, ver Bay Conference on Industria 

e Relations, Sil Bay, N. Y. Charles A. 

ehineemebate NOMEN, BHT aealaon ves Sear Yost 

$1-Sept. 8, American Institute of Electrical 


Established 1827 DX Jersey City, N. J. Engineers, Pacific Coast Convention. 


Spokane, Wash. H. H. Henline, Secre- 
-tary, 33 West 39th St., New York. 


; : SEPTEMBER 
D i > (e) by S DUST Al N 23-25, National Industrial Advertisers Asso- 
SILICA-GRAPHITE / F : ciation, Inc., 1987 Conference, Chicago. 


Miss Mildred R. Webster, Headquarters 
Secretary, 100 East Ohio St., Chicago. 








